Your  computer  system  needn't  cost  a  fortune. 


Some  computer  kits  include  little  more  than  a  mother  board  and 
a  front  panel,  and  you  pay  extra  for  everything  else  you  need  to 
make  an  operating  computer. 

SWTPC  doesn't  do  it  that  way,  so  you  can  get  your  Southwest 
Technical  6800  Computer  up  and  running  at  a  bargain  cost 
compared  with  most  other  systems.  It  comes  complete  at  $395 
with  features  that  cost  you  extra  with  many  other  systems. 

The  Extras  You  Get 

These  extras  include  4K  of  random-access  memory,  a 
mini-operating  system  in  read-only  memory,  and  a  serial  control 
interface.  They  give  you  1)  a  considerable  amount  of  working 
memory  for  your  programs,  2)  capability  through  the  mini- 
operating  system  to  simply  turn  on  power  and  enter  programs 
without  having  to  first  load  in  a  bootstrap  loader,  and  3)  an 
interface  for  connecting  a  terminal  and  beginning  to  talk  with 
your  computer  immediately. 


Low-Cost  Add-Ons 

Now  that  you  have  a  working  computer,  you'll  probably  want 
to  add  at  least  two  features  soon,  more  memory  and  interfaces 
for  needed  accessory  equipment.  Memory  for  our  6800  is 
another  bargain.  You  can  get  4K  memory  boards  for  just  $100 
and  8K  boards  for  only  $250. 

Our  interfaces  cost  little  compared  with  many  other  systems. 

Enclosed  is: 

  $995  for  the  Dual  Minifloppy    $250  for  the  PR -40  Line  Printer 

  $325  for  the  CT-64  Terminal    $79.50  for  AC-30  Cassette  Interface 

  $175  for  the  CT-VM  Monitor    Or  BAC  #    Exp.  Date 

  $395  for  the  4K  6800  Computer    Or  MC  #  Exp.  Date 


For  just  $35  you  can  add  either  a  serial  or  parallel  interface 
board.  (And  you  won't  have  to  buy  several  interfaces  on  a  costly 
board  to  get  just  the  one  you  want.) 

Peripheral  Bargains 

Your  computer  is  no  good  without  at  least  a  terminal  for 
entering  data  and  viewing  computer  output,  and  you  will 
probably  want  a  good  method  of  storing  programs  and  data. 

We  offer  you  a  line  of  high-quality  peripherals  at  low  prices. 
(You  can  prove  this  by  just  comparing  prices.) 

Buy  our  CT-64  Video  Terminal  for  only  $325  and  our  CT-VM 
Monitor  with  matching  cover  for  $175.  Our  MF-68  Dual 
Minifloppy  costs  just  $995,  complete  with  Disk  BASIC  and  a 
disk  operating  system.  For  cassette  storage  our  AC-30 
Cassette  Interface  gives  simple  control  for  one  or  two  cassette 
recorders. 

You  can  get  inexpensive  hard  copy  with  our  PR-40  Al- 
phanumeric Line  Printer. 

We  back  up  the  6800  system  with  low-cost  software, 
including  4K  and  8K  BASIC. 

Compare  the  value  you  get  with  our  computer  and  peripher- 
als before  you  buy.  We  think  you'll  find  that  SWTPC  gives  you 
more  for  your  money  in  every  way. 
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.Address 
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Southwest  Technical 
Products  Corp. 

219  W.  Rhapsody,  San  Antonio,  Texas  78216 
London:  Southwest  Technical  Products  Co.,  Ltd. 
Tokyo:  Southwest  Technical  Products  Corp. /Japan 


The  easy  way  to  get  disk  storage, 
FORTRAN  IV,  and  other  programming  power 


Control  up  to 
four  8"  drives 


Control  up  to 
three  5"  drives 


Function 
switches 


Here's  a  new  disk  controller  and 
disk  drive  combination  that  will  set 
you  up  for  truly  powerful  disk  storage. 

The  new  controller  is  extremely 
versatile.  You  can  use  it  with  either 
our  new  5"  single  disk  drive  or  our 
8"  dual  disk  drive.  In  fact,  the  con- 
troller will  interface  up  to  three  5"  or 
four  8"  drives. 

That  means  you  can  have  enor- 
mous disk  storage  since  the  new  con- 
troller puts  92  kilobytes  on  each  side 
of  a  5"  diskette  and  256  kilobytes  on 
an  8"  diskette.  Recording  is  in  soft- 
sectored  IBM  format. 

FORTRAN  IV  AND  MORE 

You  can  get  still  more  Cromemco 
disk  operation  aids.  For  example,  we 
also  offer  FORTRAN  IV  for  our  com- 
puter users. 

And  as  in  so  many  things,  we  are 
the  first  manufacturer  in  the  field  to 
offer  this  advanced  program  for  the 
Z-80  fiP. 

Besides  FORTRAN  IV  we  also  offer 
our  special  BASIC  (14-digit  precision), 
our  Z-80  Assembler,  and  now  an  en- 
tertainment diskette  with  over  a  doz- 
en of  our  Dazzler®  games. 

KEYBOARD  CONTROL 

The  new  Model  4FDC  disk  con- 
troller (supplied  in  our  Z-2D)  is  for 
our  Z-2  computer  or  any  S-100  bus 
computer  using  our  Z-80  CPU  card. 

You  should  also  know  about  these 
other  capabilities  of  the  new  con- 
troller: 

•    Its  PROM-resident  Disk  Operating 

System  (RDOS)  gives  you  key- 
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Single  5" 
disk  drive 


board  control  of  your  disk  drive 
and  also  includes  a  bootstrap  to 
load  our  powerful  CDOS  disk 
operating  system  supplied  on  all 
Cromemco  diskettes. 

•  The  controller  will  interface  your 
CRT  terminal  through  its  RS-232 
serial  port.  May  save  you  an  I/O. 

•  It  has  5  programmable  interval 
timers. 

•  It  has  vectored  interrupts. 

•  And  it  has  an  8-bit  parallel  input 
port  and  an  8-bit  parallel  output 
port. 

LOOK  TO  THE  FUTURE 

This  new  disk  controller  equips 
you  for  the  future  as  well  as  for  now. 
Not  only  can  you  now  have  very 
large  storage,  but  the  features  of  the 
controller  and  the  standard  IBM  for- 
mat protect  you  from  early  obso- 
lescence. 


FORTRAN  IV 
SO 

FORTRAN  III 
iO 

FORTRAN  111 
SO 
IV 


mm 


STORES/FACTORY 

This  new  card  and  the  disk  drives 
are  in  production  and  available. 

So  contact  your  computer  store 
or  the  factory  today  and  you  can  have 
the  power  of  FORTRAN  IV  and  a 
large  memory  right  away. 


PRICES 

Model  4FDC-K  Disk  Controller  kit  $  395 

Model  4FDC-W  Disk  Controller  assembled  .  .  .$  595 
Model  WFD  5"  single  disk  drive  assembled  ..$  495 

Model  PFD-K  8"  dual  disk  drive  kit  $1995 

Model  PFD-W  8"  dual  disk  drive  assembled  .  .$2495 
Disk  drives  are  complete  with 
power  supply,  case  and  cables. 

SOFTWARE 

Purchasers  of  Cromemco  computers 
or  drives  may  purchase  software  on  5" 
or  8"  diskettes  as  follows: 

5"  8" 
Diskette  Diskette 
Model     Model  Price 

FORTRAN  IV  FDF-S  FDF-L  $95 

Z-80  Assembler  FDA-S  FDA-L  $95 

16K  BASIC  FDB-S  FDB-L  $95 

Dazzler®  games  FDG-S  FDG-L  $95 


£3  Cromemco 


Specialists  in  computers  and  peripherals 
2400  CHARLESTON  RD.,  MOUNTAIN  VIEW,  CA  94043  •  (415)  964-7400 
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COVER  STORY 

This  month's  cover  sym- 
bolizes the  theme  of  the  is- 
sue, the  introduction  of  the 
microcomputer  into  the 
home.  The  modern-day  pen- 
ate  pictured  here  is  a  VEC- 
TOR 1  +  ,  but  depending  on 
the  user's  personal  choice 
it  might  be  SOL,  IMSAI, 
APPLE  or  PET. 

The  scene  was  staged  in 
the  model  kitchen  of  Block 
Tops,  Inc.  "Mother"  in  this 
composition  is  posed  by 
Kathy  Saffer  and  the  child- 
ren are  Julie  and  Ted  La 
Mantia. 
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OUR  OWN  SOFTWARE      OUR  OWN  HARDWARE 
A  perfect  team  from  the  Digital  Group 


Something  new  has  been  added  to  our  great  line  of  Digital  Group  hardware:  DIGITAL  GROUP  SOFTWARE! 


With  all  new  languages,  enhancements  to  existing 
languages  and  new  sophistication  designed  to  give  the 
Digital  Group  system  user  the  greatest  capabilities  yet 
available  in  a  microprocessor. 

Most  importantly,  you  can  rest  assured  that  the  same 
painstaking  attention  we  devote  to  quality  in  our 
hardware  has  gone  into  Digital  Group  Software.  Our 
software  works  —  as  simply  as  that. 

Here  are  just  a  few  of  the  Digital  Group  Software 
packages: 

WOPROC 

This  simple-to-learn,  user-oriented  Word  Processing 
System  is  text-editing  and  a  whole  lot  more.  WOPROC 
automatically  takes  care  of  the  menial  tasks  of  typing, 
easily  corrects  errors  and  prints  exactly  as  you  desire.  In 
short,  WOPROC  doesn't  stop  at  merely  editing  text:  it 
also  processes  this  text  in  a  variety  of  ways.  Use  it  to 
prepare  and  print  anything  that  could  be  prepared  with  a 
typewriter. 

CONVERS 

Through  incorporation  of  a  variety  of  software 
concepts,  CONVERS,  a  unique,  highly-flexible 
package,  has  evolved.  It  offers  a  combination  of  easy 
programming,  high  memory  efficiency  and  fast 
operating  speed  ideally  suited  for  many  types  of 
applications. 


The  potential  capabilities  of  this  type  of  language  are 
breathtaking,  but  for  now  the  Digital  Group 
recommends  our  preliminary  version  to  those  users 
already  familiar  with  computers. 

BUSINESS-BASIC 

By  adding  a  significant  number  of  extensions,  our 
standard  Digital  Group  Maxi-BASIC  has  been 
converted  to  Business-BASIC  —  an  extremely 
productive  and  powerful  language  for  business- 
oriented  microcomputer  users. 

OPUS/ONE  and  /TWO 

These  software  packages  are  major  extensions  of 
BASIC-type  languages.  This  language's  major  emphasis 
has  been  to  maximize  function  and  capability  and  is 
particularly  well-suited  to  personal/business  type 
applications. 

Z80  ASSEMBLER  II 

An  updated  version  of  Z80  Assembler  I  with  added 
capabilities. 

We've  tried  to  give  you  a  glimpse  of  what  Digital  Group 
Software  has  in  store  for  you.  If  you  have  one  of  our 
systems  already,  you  know  our  quality.  And  if  you're 
just  looking  around,  take  a  look  at  our  hardware. 

Then  you'll  know  how  well  our  software  works,  too. 
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Hardware + Software + Support = 


LA36  DEC  Writer 
Keyboard  Printer  Terminal 


$149500  Assembled 


The  H8  is  a  powerful  8-bit  computer  featuring  a  pre-assembled 
CPU  based  on  the  popular  8080A  microprocessor.  Other 
features  include  an  "intelligent"  front  panel  with  9-digit  display 
and  keyboard,  built-in  extended  ROM  monitor  to  control  unit 
operation,  and  a  built-in  speaker  to  provide  audible  feedback 
during  keyboard  data  entry.  Features  the  exclusive  Heath 
50-pin  bus  and  includes  Heath  software  (BASIC,  assembler, 
editor  and  dbbug.) 

The  H1 1  is  our  top-of-the-line  computer.  Featuring  the  fully 
assembled  and  tested  1 6-bit  DEC  LSI-1 1  CPU,  the  H1 1  is 
capable  of  full  memory  expansion.  Other  features  include 
4096  x  16  read/ write  MOS  semi-conductor  memory  and 
optional  memory  and  interfaces  to  give  you  all  the  computing 
power  you'll  ever  need! 

The  H9  offers  a  sleek  12"  CRT  terminal  which  interfaces  with 
both  the  H8  and  H1 1  computers.  The  unit  features  an  ASCII 
keyboard,  long  and  short  form  displays,  auto-scrolling,  and 
plot  and  erase  modes  of  operation.  The  H9  can  be  used  with 
any  computer  in  dedicated  standalone  applications  or  in 
time-sharing  systems. 

For  mass  storage,  add  the  H10  to  your  system.  This  reliable' 
paper  tape  reader/ punch  features  maximum  50  cps  read  rate 
and  10  cps  punch  speed.  Independent  read  and  punch 
functions  mean  maximum  flexibility  and  the  H10's  copy  mode 
makes  tape  duplications  a  simple  matter. 
For  hard  copy,  add  the  H36/LA36  DEC  Writer  II,  This  terminal 
features  7x7  dot  matrix  print  head,  switchable  10, 15  and  30 
cps  printing  speeds,  full  upper  and  lower  case  ASCII  keyboard, 
full  or  half  duplex  operation  and  20  mA  loop  interface.  H36  is 
the  ideal  choice  for  the  professional  touch  in  your  system! 
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Powerful  Computers  from  Heath ! 


The  Support... 


Still  learning  about  computers?  No  problem.  Heath's  excellent 
assembly  manuals  and  checkout  procedures  will  help  you  get 
your  system  up  and  running  fast.  And  when  you're  ready  to 
learn  BASIC,  our  excellent  EC-1100  BASIC  Programming 
Course  will  teach  you  the  fundamentals  and  expand  your 
knowledge  to  the  point  where  you'll  be  able  to  create  your 
own  unique  programs  and  problem  solutions.  Finally,  if  you're 
interested  in  the  electronics  of  microprocessors,  the  EE-3401/ 
ET-3400  Microprocessor  Course  and  Trainer  will  give  you  a 
thorough  working  knowledge  of  application,  operation, 
interfacing  and  programming  along  with  valuable  "hands-on" 
experience.  With  this  kind  of  support  from  assembly  to 
completed  system  it's  easy  to  see  why  with  Heath,  YOU'RE 
the  computer  expert! 


FREE! 

HEATHKIT 
CATALOG 

Our  new  free  Heathkit  Catalog 
describes  nearly  400  exciting 
kits  plus  other  Heath-recom- 
mended products.  You'll  find 
everything  from  greenhouses  to 
engine  analyzers  and  color  TV's. 
All  your  electronics  needs  at 
money-saving  prices  from  Heath. 


The  Software... 


When  it  comes  right  down  to  it,  your  computer  is  really  < 
good  as  its  software.  That's  why  Heath  has  gone  to  such  < 
lengths  to  provide  our  computers  with  quality  software 
packages. 

H8  comes  complete  with  systems  software  for  BASIC;  HASL-8, 
a  2-pass  absolute  assembler;  TED-8,  a  line  oriented  text 
editor;  and  BUG-8,  a  powerful  terminal  console  debug  pro- 
gram. Moving  up  to  the  H11  you'll  find  that  this  computer 
comes  complete  with  Digital  Equipment  Corporation's  (DEC) 
powerful  PDP-11  software,  including  BASIC  and  DEC'S  FOCAL, 
PAL-1 1 S  assembler,  editor,  linker  and  a  variety  of  utility 
programs. 
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Heath  Company,  Dept.  343-350,  Benton  Harbor,  Ml  49022 


Heath  can  help  you 
become  a  computer  expert ! 

EC-1100  BASIC  Programming  selHnstructional  course.  Fea- 
tures programmed  instruction  text,  experiments  and  demon- 
strations to  give  you  a  thorough  knowledge  of  BASIC  and 
its  programming  techniques  $29.95 

EE-3401  Course  teaches  you  how  microprocessors  operate 
and  how  to  design  with  them.  The  course  covers  machine 
language  programming,  hardware,  I/O  interfacing  and  much 
more  $89.95 

ET-3400  Microprocessor  Trainer.  Features  the  popular  6800 
MPU  and  provides  the  platform  for  EE-3401  's  interesting  ex- 
periments and  further  provides  breadboarding  capability  so 
that  you  can  do  your  own  prototyping  and  design  . .  .$189.95 

Prices  are  mail  order  net  F.O.B.,  Benton  Harbor,  Michigan. 

Pi  ices  and  specifications  subject  to  change  without  notice. 


r 


Schlumberger 


Heath  Company  Dept.  343-350, 
Benton  Harbor,  Ml  49022 


Please  send  me  my  free  Heathkit  Catalog. 
I  am  not  on  your  mailing  list. 
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This  month  INTERFACE  AGE,  the  magazine  of  home  computing,  features 
the  microcomputer  doing  duty  as  a  machine  in  the  home. 

Dian  Crayne  in  her  article  THE  COMPUTER  AS  A  HOUSEHOLD  APPLIANCE 
leads  the  lineup  with  a  useful  application:  put  the  mysterious  machine  to 
work  to  cook  dinner.  Management  objectives  in  the  home  are  as  important 
as  in  the  store.  Francis  Ascolillo  in  his  two  articles  HOUSEHOLD  FINANCE 
SYSTEM  I  and  II,  and  Kevin  Redden  in  his  article  PERSONAL  ACCOUNTS 
PAYABLE  PROGRAM  detail  how  the  computer  can  be  used  in  the  home  to 
plan  the  family  budget.  The  three  articles  teach  a  family  how  to  break  down 
their  expenses  and  record  them  on  a  monthly,  quarterly  and  yearly  basis. 

Tim  O'Shaughnessy  carries  the  homethemeon  further.  AQUARIUM  MAIN- 
TENANCE is  a  program  that  is  not  applicable  to  every  household,  but  we  are 
publishing  it  to  show  the  diverse  uses  to  which  the  home  computer  can  be 
put.  We  hope  that  this  example  will  inspire  our  readers  to  look  about  their 
dwelling  and  to  find  other  ways  to  employ  their  equipment.  We  also  hope  that 
as  our  readers  develop  home  control  and  monitoring  systems,  they  will  share 
their  ideas  with  their  fellow  readers  through  the  pages  of  this  magazine. 

THE  POCKET  COMPUTER  is  yet  not  in  your  pocket.  It  is  still  over  that  ill- 
defined  border  between  science-fact  and  fiction.  However,  all  the  elements 
are  extant  and  production  is  imminent.  When?  Neither  David  Chapman,  the 
author,  nor  the  staff  of  INTERFACE  AGE  got  a  very  good  reading  from  the 
crystal  ball.  When  we  urged  it  on  to  uncloud  and  read  out  an  answer,  it 
momentarily  flashed  "Soon."  How  soon  is  soon? 

This  issue  features  a  well-stocked  hardware  section.  Roger  Edelson  evalu- 
ates a  music  board  for  the  8080.  Chris  Terry  in  his  REVIEW  OF  PROROM 
BOARD  reports  on  the  kind  of  product  and  its  manufacturer  about  which  all 
homebrew  hussars  dream.  The  hardware  section  continues  with  four  more 
how  to  articles,  one  on  the  Tarbell  cassette  interface,  one  on  adapting  the 
Burroughs  9350-2  terminal  to  your  system  and  two  circuit  designs. 

Our  software  lineup  under  the  direction  of  our  new  Software  Editor,  Abe 
Perez,  offers  valuable  development  and  game  programs.  We  have  been  a 
magazine  rich  in  software  and  will  continue  in  1978  to  present  interesting 
and  useful  articles  of  development,  application,  game  and  simulation  pro- 
gramming. Abe  has  long  experience  in  every  type  of  machine  and  every  com- 
puter language  invented.  His  imagination  is  fertile,  and  like  Roger  Garrett, 
his  mind  scans  the  entire  spectrum  of  technology. 

Returning  to  the  front  part  of  the  book,  we  felt  the  need  to  salute  the  Yule 
season  with  two  whimsical  adaptation  of  the  holidays'  best-known  ballad. 
The  English  language  with  its  dual  parentage  of  Germanic  and  Latin  sources 
can  draw  upon  many  levels  of  expression  from  the  erudite  to  the  colloquial  in  a 
manner  difficult  to  match  by  its  relatives.  Merl  Miller  in  his  description  of  the 
Eccentric  Philanthropist  illustrates  the  point  that  sometimes  erudition  can 
be  hilarious.  In  a  similar  spirit  Jon  Gauger  puts  his  version  in  verse. 

In  this  year  INTERFACE  AGE  has  grown  to  double  its  circulation  and  in- 
creased its  book  size.  Our  format  has  developed  and  our  image  is  recognized. 
All  this  was  achieved  by  hard  work;  publishing  is  a  competitive  field.  We 
have  enjoyed  every  moment  of  the  endeavor  to  bring  you  our  collection  of 
quality  articles  in  those  past  twelve  issues.  We've  also  enjoyed  reading  and 
publishing  your  letters  and  chatting  with  you  on  the  telephone.  We  think  we 
are  the  best  book  in  the  field,  but  we  know  we  have  the  best  readers. 

As  the  year  enters  into  the  final  month,  we  of  the  staff  of  INTERFACE  AGE 
take  the  opportunity  to  wish  you,  our  readers  and  advertisers,  a  happy  Yule 
season  and  to  thank  all  of  you  for  your  support  of  our  magazine. 

—  LF.-S. 
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Ohio  Scientific  advances 
the  state-of-the-art 
of  small  computers. 

From  our  inexpensive  8K  BASIC  in  ROM  Challenger  IIP  to  our  powerful  triple  processor 
Challenger  III,  Ohio  Scientific  offers  a  full  range  of  products  that  are  technologically 
superior  to  anything  available  on  the  market  today. 


Challenger  IIP 


lUlLLEIUGER  HI 


Challenger  IIP  from  Ohio  Scientific  is  our  unique 
personal  computer  with  BASIC  in  ROM  and  4K  RAM 
for  programs  in  BASIC. 

Complete  with  audio  cassette  interface  and  a  full 
computer  keyboard,  Challenger  IIP  can  be  connected 
to  a  home  TV  via  an  RF  converter  and  it's  ready  to  go. 

Challenger  IIP  comes  fully  assembled  and  tested 
for  only  $598.00. 


Challenger  II 

Challenger  II 
from  Ohio  Scien- 
tific is  a  disk 
based  computer 
capable  of  stor- 
ing up  to  500,000 
bytes  of  informa- 
tion on  an  Ohio 
Scientific  dual 
"^■te^  mir    drive  floppy  disk. 

Challenger  II  comes  with  16K  of  RAM  (the  disk 
BASIC  is  automatically  loaded  into  the  computer  so 
there  is  no  need  for  ROM's)  and  our  powerful  Disk 
Operating  System  (DOS)  which  allows  the  computer 
to  perform  big  computer  functions  like  random  ac- 
cess, sequential  and  index  sequential  files  in  BASIC, 
and  I/O  distributors  which  support  multiple  terminals 
and  industry  standard  line  printers. 

And  best  of  all  a  16K  Challenger  II  with  serial  inter- 
face, single  drive  floppy  disk,  (250,000  bytes)  BASIC 
and  DOS  costs  only  $1,964.00  fully  assembled. 


Challenger 


Challenger  III  from  Ohio  Scientific  is  the  revolutionary,  new  triple  processor 
computer  that  allows  you  to  run  programs  written  for  the  6502A,  6800  and  Z-80 
processors. 

Incredible  as  this  is,  a  disk  based  Challenger  III  costs 
only  about  10%  more  than  conventional  single  processor 
microcomputers.  A  32K  Challenger  III  with  a 
serial  interface  and  a  dual  drive  floppy  disk 
0       assembled  and  tested  costs  $3,481.00. 
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Call  12165693241 

For  more  information  send  for  our  Free,  short  form  catalog, 
or  send  $1  for  our  64  pg.  Small  Computing  Buyers  Guide. 
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Dear  Editor: 

I  am  absolutely  furious!  Just  who 
do  you  think  you  are  kidding  with  Roger 
Garrett's  "Star  Ship  Simulation"  article 
in  the  August  issue?  Must  I  remind  you 
of  the  buildup  you  gave  this  article  in 
your  June  1977  issue: 
"The  August  issue  will  have  an  added  at- 
traction for  sky-buffs.  Roger  Garrett  has 
written  the  ultimate  space  game  in  which 
all  functions  of  the  Enterprise  are  simulat- 
ed: navigation,  communications,  inter- and 
intra-ship  transportation  and  all  manners 
of  tactical  maneuvers  of  enemy  and  Fed- 
eration craft.  In  this  game  several  people 
can  play,  each  assuming  the  role  of  navi- 
gator, engineer  and  helmsman.  It  is  written 
in  structured  pseudo-code  and  completely 
documented.  Have  fun  playing  this  game." 

My  question  is:  "What  game?"  After  a 
buildup  like  that  in  a  previous  issue,  and 
star  billing  on  the  front  cover,  one  would 
expect  the  great-grand-daddy  of  all  Star 
Treks  to  be  spread  out  before  him  in  the 
August  issue.  Instead,  we  get  a  thinly  dis- 
guised lecture  on  structured  programming. 

Right  away  we  should  have  realized 
that  we  were  in  trouble  (we  readers,  that 
is)  when  we  read  that  the  game  would  be 
in  "structured  pseudo-code."  What  on 
earth  is  "structured  pseudo-code"?  If 
it's  some  new  computer  language  Mr. 
Garrett  has  developed,  I'm  sure  all  your 
readers  would  appreciate  having  him 
share  it  with  us.  Or  at  least  explain  it  to 
us  in  an  article  billed  as  something  other 
than  "the  ultimate  space  game." 

As  for  the  article  itself,  if  I  were  the 
editor-in-chief,  I'd  have  deleted  all  refer- 
ences to  a  "star-ship  simulation"  (both  of 
them),  and  re-titled  the  article  "The  Theory 
of  Structured  Programming."  Sounds 
pretty  dry,  doesn't  it?  That's  funny,  it 
describes  the  article  perfectly. 

As  long  as  I'm  here,  I  would  also  like  to 
take  apart  Mr.  Garrett's  article  as  an  arti- 
cle in  its  own  right.  First  off,  structured 
programming  has  no  business  in  the  per- 
sonal computing  world.  It  was  designed 
for  huge  computer  installations  with  desk 
after  desk  of  programmers,  some  who 
write  programs,  some  who  modify  them. 
In  a  large  shop,  there  is  no  guarantee  that 
somebody  who  writes  a  particular  pro- 
gram will  be  the  same  somebody  who  is 
asked  to  make  modification  to  it  at  a 
later  date.  Therefore,  individual  program- 
ming styles  are  buried  through  the  useof 
"structured  programming,"  which  is 
basically  an  attempt  to  solve  all  computer 
problems  (by  problems  I  mean  applica- 
tions problems)  using  the  same  approach. 
Thus,  programmer  C  does  not  get  hope- 
lessly lost  attempting  to  change  a  pro- 
gram that  was  written  by  programmer  B 
two  years  ago  before  he  left  the  firm. 

This  approach  obviously  does  not  fit 
into  the  scheme  of  personal  computing, 
where  every  computer  owner  more-or- 


less  is  his  own  programmer,  as  well  as 
systems  programmer,  maintenance  man, 
and  end-user.  Granted,  with  the  advent 
of  turn-key  systems  and  sharing  of  com- 
puter programs  via  computer  magazines 
and  clubs  this  situation  is  changing 
somewhat,  but  nowhere  near  the  degree 
of  the  deadline-oriented  do-or-die  big 
business  computer  installation. 

Another  factor  is  the  language  home 
computerists  write  in.  BASIC  is  the  de 
facto  standard  of  the  software  side  of 
personal  computing,  just  as  the  Altair 
bus  is  the  de  facto  standard  of  the  hard- 
ware end.  And  BASIC  simply  does  not 
lend  itself  to  structured  programming. 
This  is  not  only  my  personal  viewpoint, 
but  it  is  also  the  view  of  several  authors 
who  have  chosen  to  write  articles  on  the 
subject  for  other  computer  publications. 

And  then  there's  modular  program- 
ming. Once  again,  Mr.  Garrett  is  attempt- 
ing to  saddle  the  home  computerite  (sic) 
with  a  programming  technique  designed 
for  the  large  computer  installation.  These 
large  shops  employ  modular  program- 
ming —  the  practice  of  breaking  up  a 
large  applications  problem  into  several 
tiny  chunks,  or  modules,  as  they're  called 
—  so  that  several  programmers  or  pro- 
gramming teams  may  work  on  the  same 
project  at  the  same  time  without  redun- 
dancy. By  giving  each  programmer  or 
team  one  or  more  "modules"  to  work  on, 
the  entire  project  is  supposedly  com- 
pleted faster  than  if  one  single  program- 
mer or  team  worked  on  the  entire  pro- 
blem at  once.  However,  since  most  com- 
puters at  home  are  programmed  by  their 
owners,  this  problem  does  not  arise  in 
home  computing.  As  with  structured 
programming,  Mr.  Garrett  is  attempting 
to  solve  problems  that  do  not  even  exist 
at  the  microcomputing  level.  It  would  be 
much  better  for  everyone  concerned  if 
Mr.  Garrett  instead  directed  his  energies 
at  actually  producing  "the  ultimate  space 
game"  advertised  in  the  June  issue. 

There  are  numerous  other  examples  in 
the  article  that  blatantly  point  out  Mr. 
Garrett's  preoccupation  with  large-scale 
computers.  One  is  his  several  references 
to  the  Fortran  language,  including  ex- 
amples, to  illustrate  several  of  his  con- 
tentions. Why  not  BASIC,  the  high-level 
language  for  the  overwhelming  majority 
of  hobby  computerites?  Another  exam- 
ple is  an  entire  paragraph  on  an  "alter- 
native interfacing  method"  which  is  "an 
extremely  complicated  one"  and  as  such 
is  "not  generally  suitable  for  implemen- 
tation on  personal  computers."  Then 
why  was  it  brought  up  at  all?  And  finally, 
there's  the  lengthy  discussion  on  the 
constraints  of  structured  programming, 


in  which  Mr.  Garrett  compares  struc- 
tured programming  to  an  actual  high 
level  language  (BASIC).  Hobby  compu- 
terists who  have  given  up  the  "freedom" 
of  machine  language  for  the  "con- 
straints" of  Assembler  language  do  so 
for  the  considerable  ease  in  program 
writing  Assembler  affords  over  machine 
language.  Likewise,  a  high  level  lan- 
guage such  as  BASIC  offers  an  even 
greater  ease  of  program  writing  over 
Assembler,  at  the  loss  of  the  "freedom" 
of  Assembler.  But  where  is  the  ease  of 
program  writing  using  structured  meth- 
ods that  is  supposed  to  offset  the  loss  of 
"freedom"  afforded  by  using  non-struc- 
tured techniques?  I  see  none.  Does  any- 
body else? 

In  conclusion,  the  large  computer  in- 
stallations of  big  business  are  still 
thrashing  out  among  themselves  the 
benefits/pitfalls  of  structured  and 
modular  programming,  and  are  likely  to 
be  doing  so  for  some  time.  I  see  no 
reason  for  the  personal  computer  hobby 
industry  to  get  involved  in  these  philo- 
sophical discussions  with  our  older 
brothers.  Rather,  we  should  be  grateful 
that  it  is  not  necessary  for  us  to  concern 
ourselves  with  these  matters,  and  that 
we,  as  hobbyists,  are  in  complete  control 
of  our  computers,  and  not  vice-versa,  as 
it  would  sometimes  appear  in  large  in- 
stallations. Let  us  move  on  to  more  en- 
joyable topics,  such  as  actually  writing 
"the  ultimate  space  game,"  only  in 
executable  code  this  time,  okay? 

Stephen  D.  Johnson 
Huntington,  CT 

ROGER  GARRETT  REPLIES 

Dear  Mr.  Johnson: 

The  promotional  piece  which  appeared 
in  the  June  issue  was  not  written  by  me. 
Indeed,  it  was  written  by  the  Associate 
Editor  of  the  magazine  before  they  had 
even  received  my  manuscript.  Calling  it  a 
"game"  was  not  my  idea  and  was  pos- 
sibly a  misinterpretation  of  a  telephone 
conversation  I  had  with  the  Associate 
Editor  in  which  I  described  the  article 
and  at  which  point  was  only  about  half 
completed.  You  will  notice  that  I  never 
refer  to  the  project  as  a  "game"  but 
rather  as  a  simulation  project.  It  can  be 
used  as  a  game,  with  certain  modifica- 
tions, however. 

Now,  before  answering  the  rest  of  the 
comments  let  me  explain  my  ideas 
behind  writing  the  article.  I  had  been 
writing  the  Star  Ship  program  for  quite 
some  time.  As  I  continued  to  add  cap- 
abilities and  make  it  more  sophisticated 
I  realized  that  it  might  form  the  basis  for 
an  article  on  structured  and  modular  pro- 
gramming. I  began  the  task  of  rounding 
it  out  into  a  suitable  article  and  con- 
tacted INTERFACE  AGE  about  my  pro- 
ject. They  expressed  interest  in  it  and 
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from  that  contact  wrote  the  promotional 
piece  that  appeared  in  June  (and  which 
apparently  got  the  hopes  of  some  people 
quite  high). 

I  had  written  the  program  in  "struc- 
tured pseudo-code."  (More  about  that 
later.)  I  had  also  used  modular  program- 
ming techniques  so  it  became  obvious 
to  me  that  I  would  have  to  explain  my  ap- 
proaches to  the  simulation  project  or  the 
actual  code  itself  might  not  be  under- 
stood. Indeed,  the  main  thrust  of  the  arti- 
cle as  I  developed  it  became  the  prin- 
ciples of  program  development.  The  ac- 
tual Star  Ship  simulation  program  was 
used  as  an  example  of  the  implementa- 
tion of  these  principles. 

It  also  became  obvious  to  me  that  in 
order  fully  to  develop  the  principles  and 
examples  I  would  have  to  break  the  arti- 
cle into  parts.  The  first  part,  upon  which 
the  critical  remarks  were  made,  was  used 
to  introduce  the  programming  prin- 
ciples, Parts  Two  and  Three,  which  ap- 
peared in  subsequent  issues,  presented 
the  program  called  the  Star  Ship  simula- 
tion. These  last  two  issues  served  two 
purposes:  a)  to  provide  an  example  of  the 
implementation  of  the  principles 
previously  discussed,  and  b)  to  present  a 
program  which  could  be  easily  im- 
plemented by  personal  computer  users 
and  thereby  give  them  a  fully  developed 
Star  Ship  simulation. 

The  "structured  pseudo-code"  is  cer- 
tainly not  a  new  computer  language.  In 
the  course  of  my  job  as  a  systems 
analyst  and  having  investigated  many 
forms  of  structured  programming  I 
developed  a  method  of  writing  programs 
utilizing  English-grammar-like  construc- 
tions which  made  the  programs  well- 
structured  and  easily  readable.  The  term 
"structured  pseudo-code"  has  been  used 
by  others  to  apply  to  code  (or  a  program) 
which  is  written  so  that  it  is  not 
dedicated  to  any  one  computer  language 
or  hardware  setup.  Such  code  has  ap- 
peared in  several  articles  in  the  popular 
personal  computer  magazines.  So  it  is 
not  so  surprising  for  me  to  use  the  term 
in  reference  to  the  type  of  code  I  use. 

While  I  did  not  make  extensive  use  of 
such  code  in  the  first  part  of  the  article 
there  was  a  structured  programming 
construct  chart  and  an  example  in 
BASIC  given.  The  final  part  of  the  article, 
Part  Three,  was  almost  completely  struc- 
tured code  and  should  have  sufficiently 
answered  the  question  of  "What  on 
earth  is  'structured  pseudo-code'." 

I  take  great  exception  to  your  conten- 
tion about  the  place  of  structured  pro- 
gramming not  being  within  the  personal 
computer  world.  Likewise  for  your  views 
about  modularity.  I  agree  that  the  first  to 
utilize  such  concepts  were  the  program- 
mers at  large  computer  installations  and 
I  make  no  excuse  for  being  such  a  user 
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myself.  But  to  say  that  methods  and 
techniques  which  have  been  found  to  be 
useful  to  large  system  users  are  not  ap- 
plicable to  small  and  personal  com- 
puters is  wrong. 

Surely  most  personal  computer  pro- 
grammers do  not  have  deadlines  to  meet 
nor  do  they  often  work  in  team  projects 
where  each  of  the  "modules"  must  fit 


together  and  such  a  technique  as  modu- 
larity is  required  to  facilitate  the  inter- 
faces. But  look  at  the  popular  personal 
computer  magazines  such  as  INTER- 
FACE AGE  and  notice  how  many  pro- 
grams are  being  published.  Quite  a  few. 
And  it  is  undeniable  that  many  personal 
computer  users  exchange  programs.  How 
many  programmers  do  you  know  who 
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microcomputers  from  ground  zero. 


50  worth 
of  Bugback® 
labels  free 
with  $35.00 
book  purchase. 

Emphasis  on  self-teaching.  No  previous 
knowledge  of  electronics  needed. 
Over  900  pages.  $19.00. 
BRS-1  -  Lab  workbook  providing  theory 
and  applications  of  the  555  timer  chip. 
$6.95. 

BRS-2  -  Text/workbook  covering  the  best 
design  of  low-pass,  high-pass, 
bandpass  and  notch  filters. 
$8.50 

BRS-4  -  OP-AMP  and  linear 
course.  300  pages.  $9.00. 
Select  your  $35  (or  more) 
book  value  and  get  $6.50 
worth  of  Bugbacks  now.  Send 
check  or  money  order  directly 
to  E&L  Instruments.  We'll  ship 
postpaid  anywhere  in  continental  U.S. 


E&L  INSTRUMENTS,  INC. 

61  First  Street.  Derby.  Conn.  06418 
(203)  735-8774  Telex  No  96  3536 


Please  send  the  following  Bugbooks,  postpaid.  I've  enclosed 
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Visa  or  Master  Charge.  We  will  ship  postpaid  anywhere  in 
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can  resist  making  changes  to  someone 
else's  program  to  make  it  run  faster  or 
more  efficiently  or  to  add  fancy  little 
embellishments?  Very  few  I  suspect. 

Accepting  such  principles  as  structur- 
ing and  modularity  makes  these  addi- 
tions and  changes  just  that  much  easier. 
Even  when  the  original  author  of  the  pro- 
gram is  first  developing  it,  it  is  so  much 
easier  to  locate  errors  when  he  can  nar- 
row it  down  to  a  section  (module)  rather 
than  wading  through  a  massive  string  of 
equations  and  GOTOs. 

Also  consider  the  fact  that  many  hob- 
byists are  junior  high,  high  school,  and 
college-age  students.  Often  the  personal 
computer  is  their  first  exposure  to  pro- 
gramming. This  will  certainly  become 
more  and  more  the  case  as  Heath,  Radio 
Shack,  and  PET  computers  become  more 
popular.  Many  of  these  first-time  users 
will  be  the  programmers  and  systems 
analysts  of  the  future,  or  at  least  will 
continue  as  serious  hobbyists  into  later 
life.  I  think  Linda  Folkard-Stengel,  the 
Associate  Editor,  put  it  perfectly  when 
she  said  in  the  Interfacial  section  of  the 
August  issue  that  learning  structured 
programming  at  the  beginning  of  the 
programmer's  education  is  comparable 
to  learning  the  fundamentals  of  English 
grammar  and  syntax  before  trying  to  ex- 
press one's  self  in  an  essay.  You  can  try 
writing  from  "motivation"  or  "intuition" 
but  until  you  really  understand  the  tools, 
the  methods  of  writing,  then  you  will  not 
produce  a  work  of  literature  or  a  sensi- 
ble, workable  program  which  can  easily 
be  understood  by  others  or  even  easily 
be  modified  or  debugged  by  yourself. 

So  it  is  a  tool,  and  it  has  just  as  much 
applicability  to  the  sometimes  personal 
computer  programmer  as  the  huge 
installation  systems  analyst. 

"BASIC  does  not  lend  itself  to  struc- 
tured programming."  Alright,  I'll  agree  to 
that.  But  then  no  language  which  does 
not  have  all  of  the  standard  structured 
programming  constructs  (IF-ENDIF, 
REPEAT  UNTIL,  etc.)  actually  lends  itself 
to  structuring.  You  must  make  do  with 
what  is  available,  and  if  BASIC  is  what 
you  have  then  use  it.  The  concepts  of 
structuring  and  modularity  can  still  be 
applied. 

BASIC  has  only  become  the  de  facto 
standard  for  hobbyists  because  it  was 
first.  There  is  now  available  such 
languages  as  FORTRAN  and  PL/1.  With 
the  advent  of  16-bit  and  larger  computers 
becoming  available  to  personal  users 
even  more  powerful  languages  and,  who 
knows,  maybe  even  a  full  structured 
modular  language  may  be  developed.  Un- 
til that  time  we  use  what  we  have;  both 
the  languages  and  the  tools  for  im- 
plementing them. 

My  reference  to  alternative  interfacing 
methods  was  simply  to  indicate  that 
there  were  alternatives  so  that  the  reader 
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would  not  think  there  was  only  that  one 
way.  I  wanted  to  avoid  implying  that 
there  was  a  limit  to  the  way  in  which  the 
program  could  be  implemented. 

I  still  maintain  that  structuring  frees 
the  programmer  to  concentrate  more  on 
creative  program  development  and  less 
on  the  constraints  of  a  particular 
language.  This  should  be  evident  from 
the  logic  flow  definitions  in  the  third  part 
of  the  Star  Ship  simulation.  But  then,  Mr. 
Johnson,  you  wrote  your  letter  to  the 
editor  before  the  second  and  third  parts 
were  published. 

Surely  we  hobbyists  are  in  complete 
control  of  our  computers.  I  do  not  see 
the  industry  discussions  of  the  benefits 
of  structuring  as  "philosophical."  Rather 
they  are  of  the  form  either  "I'm  happy 
with  the  way  I  do  things  and  am  not 
about  to  change"  or  "I'm  not  yet  con- 
vinced it  does  all  it  is  reported  to  do." 
This  last  statement,  I  find,  is  most  often 
stated  by  those  who  have  heard  out- 
landish claims  about  the  benefits  of 
structuring.  Some  would  have  us  believe 
it  is  the  universal  cure-all.  It  is  not,  and  I 
hope  that  I  did  not  give  that  impression. 
It  is  a  tool,  and  like  any  tool,  for  some  it 
will  be  useful,  for  some,  not.  In  either 
case  it  is  worth  giving  it  a  fair  trial  by  ac- 
tually using  it.  Obviously  I  have  found  it 
useful  and  believe  that  it  can  make  pro- 
gramming a  more  enjoyable  and  reward- 
ing hobby  and  occupation. 

One  last  word  about  publishing  pro- 
grams in  a  particular  programming 
language.  There  is  no  universally  ac- 
cepted computer  language.  Without 
such  a  language  how  does  a  writer 
choose  a  language  which  will  be  ap- 
plicable to  the  majority  of  users?  Cer- 
tainly BASIC  is  understood  by  most  hob- 
byists. But  then  what  about  the  fellow 
who  wants  to  implement  the  published 
program  in  8080  machine  language,  or 
APL,  or  whatever  he  has  available?  Ob- 
viously he  must  then  know  two  lan- 
guages, the  one  in  which  the  program  is 
published  and  the  one  in  which  he 
wishes  to  implement  it.  And  he  also 
must  have  a  good  idea  of  how  to  ac- 
complish the  transformation.  This  in- 
volves not  only  knowing  the  grammar 
and  syntax  of  each  language  but  also 
knowing  such  things  as  the  particular 
idiosyncrasies  of  the  particular  "brand" 
of  the  language.  MITS  BASIC  is  not  iden- 
tical to  Commodore's  BASIC. 

The  solution,  then,  I  feel,  is  to  publish 
the  programs  in  a  structured  pseudo- 
code, written  in  English-grammar  con- 
structions. The  programs  would  not  be 
dedicated  to  any  particular  brand  of 
BASIC  (or  whatever  language  you  have) 
nor  would  it  be  for  a  specific  hardware 
implementation.  In  this  form  it  would  be 
most  flexible  and  more  readers  could 
make  use  of  it. 

Roger  C.  Garrett 
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ARIZONA 

PHOENIX 
Byte  Shop  of 
(602)  942-7300 

TEMPE 
Byte  Shop  of 
(602)894-1129 

TUCSON 
Byte  Shop  of 
(602)327-4597 

CALIFORNIA 

COSTA  MESA 
Orange  County 
Computer  Center 
(714)646-0221 

LAWNDALE 
Byte  Shop  of 
(213)371-2421 

PALO  ALTO 
Byte  Shop  of 
(415)327-8080 
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Byte  Shop  of 
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Computer  Center 
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(415)457-9311 
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(714)558-8813 
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Byte  Shop  of 
(805)  966-2638 

TARZANA 
Tech  Mart 
(213)  344-0153 

VAN  NUYS 

Computer  Components 
(213)786-7411 
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DENVER 
Computer  Hut 
(Prime  Radix) 
(303)  573-4895 

FLORIDA 

CORAL  GABLES 
Sunny  Computer 
(305)  661-6142 

ILLINOIS 

CHAMPAIGN 
Champaign  Computer  Co. 
(217)359-5883 

EVANSTON 

Itty  Bitty  Machine  Co. 

(312)620-5808 

INDIANA 
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Data  Domain 
(812)334-3607 
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Computer  Workshop 
(301)468-0455 
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Computer  Mart  of  Boston 
(617)899-4540 
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PARKVILLE 
Computer  Workshop 
(816)741-5055 
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ISELIN 

Computer  Mart  of 
(201)283-0600 
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RENO 

Byte  Shop  of 
4104  Kietzke  Ln. 
(702)825-6351 
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Computer  Mart  of  ■ 
(212)686-7923 

OHIO 

CLEVALAND 

Byte  Shop  of 

19524  Center  Ridge  Rd. 

(216)  333-3261 
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Byte  Shop  of 

(503)  644-2686 

EUGENE 

Real  Oregon 

Comuuter  Co 

(50;*i484  1040 

PORTLAND 
Byte  Shop  of 
(503)223-3496 

PENNSYLVANIA 

MURRAYSVILLE 
Computer  Workshop 
(412)327-0455 
TEXAS 
HOUSTON 

Electronic  Specialty  Co. 
(713)  665-0477 

LUBBOCK 
Computer  Mart  of 
West  Texas 
(806)765-7134 

RICHARDSON 
The  Micro  Store 
(214)231-1096 

UTAH 

SALT  LAKE  CITY 
Byte  Shop  of 
(801)355-1041 

WASHINGTON 

BELLEVUE 
Byte  Shop  of 
(206)  746-0651 

WISCONSIN 

MILWAUKEE 
The  Milwaukee 
Computer  Store 
1414)259-9140 

CANADA 

TORONTO 

The  Computer  Place 

(416)5980262 

VANCOUVER 
Byte  Shop  of 
(604)  756  051 1 
FRANCE 
PARIS 

Computer  Boutigue 
310095-047 
GERMANY 
MUNICH 
Datameg  KG 
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HONG  KONG 
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TeMec 

5-781-8051 
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BARCELONA 

Infotecnos 

(000)235-7110 

VENEZUELA 

CARACAS 

E.D.C.  MEGA.  OA. 

Ave.  Francisco  De  Miranda 

Centro  Peru.  Piso  7;  Chacao 

33-79-90 
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50  TO  1000 
MEGABYTES 


HARD  DISK  SUBSYSTEM 


Introducing  the  AM-400— an  S-100  compatible  hard 
disk  pack  storage  group  that  ranges  from  50  to  over 
1000  megabytes  on  a  single  controller.  Average 
access  time  is  28  milliseconds  for  fast  response  for 
real-time  manipulation  of  files.  The  controller  supports 
up  to  four  Calcomp  Trident  drives  which  may  each 
contain  from  25  to  300  megabytes  of  storage.  These 
drives  require  no  special  environment  for  reliable 
operation  with  maintenance  available  in  most  parts 
of  the  United  States. 

LANGUAGES 

The  software  supplied  is  the  tested  AMOS*  operating 
system  which  has  been  in  use  for  over  five  years  in 
various  systems.  It  is  a  full  timesharing  multi-tasking 
system  with  device  independent  I/O.  Languages 
supported  include  AlphaBasic,  *  LISP,  and  an  exten- 
sive relocatable  MACRO  assembly  subsystem.  Access 
of  files  may  be  sequential  or  random  with  an  ISAM 
subsystem.  The  entire  software  package  is  totally 
compatible  without  modification  to  the  existing  floppy 
disk  based  AMOS*  system. 


COMPATIBILITY 

The  AM-400*  subsystem  may  run  concurrently  with 
the  AM-200*  floppy  disk  system  or  it  may  run  inde- 
pendently as  a  mass-storage  device  in  the  system.  An 
optional  IPL  loader  PROM  is  available  which  will 
sequence  up  the  AM-400*  operating  system  directly 
from  the  Trident  disk.  This  PROM  must  reside  in  an 
independent  board  such  as  a  BYTESAVER  or  2708 
PROM  board.  The  IPL  loader  program  is  included  for 
the  customer  wishing  it  in  some  other  form  of  ROM 
storage. 

'Trademark  of  Alpha  Microsystems. 

Write  or  call  us  for  the  location  of  your  nearest  Alpha 
Microsystems  dealer. 


LPHA 

*"«°5VSTEmS' 

17875N  Sky  Park  North 
Irvine,  California  92714 
Phone:  (714)  957-1404 
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TWO  COMPUTER  COURSES 

Electronic  Design  Lab  of  CSUS,  in 
cooperation  with  the  Continuing 
Education  Program  of  the  Sacra- 
mento Section  of  IEEE,  is  offering 
for  the  fifth  time  a  course  in  basic 
8-bit  microprocessors.  This  course 
stresses  system  design,  interfaces, 
and  practical  applications  of  the  In- 
tel 8080  and  Motorola  6800.  An  ad- 
vanced microprocessor  course  is 
being  offered  for  the  first  time  early 
in  January  1978.  Both  courses  em- 
phasize laboratory  programming 
throughout  an  eight  week  period.  By 
allowing  for  reading  and  program- 
ming time  between  sessions,  the 
courses  offer  an  attractive,  inexpen- 
sive alternative  to  short,  two  or  three 
day  single  processor  introductory 
courses  frequently  given  in  the  Bay 
area  and  other  locations. 

The  basic  course  has  a  fee  of 
$110,  which  includes  Microproces- 
sor Systems  Design  by  Klingman 
1977,  or  $90  without  this  text.  The 
course  is  rated  at  two  CEU's  (contin- 
uing education  units).  The  lecture 
will  meet  at  CSUS  in  engineering 
room  1102,  and  the  lab  in  room  1112. 

The  advanced  class  fee  of  $100  in- 
cludes copies  of  numerous  micro- 
processor handouts.  The  class 
meets  in  the  same  rooms  and  is 
rated  at  2  CEU's  also.  In  either  case, 
no  prior  registration  is  necessary. 
Fee  payment,  orother arrangements, 
will  be  taken  care  of  at  the  first  lec- 
ture. Checks  should  be  made  out  to 
the  Foundation  of  CSUS.  The  lecture 
and  lab  instructor  is  Ron  Becker, 
454-6873. 


ACM  SPECIAL  INTEREST  GROUP 
ON  PERSONAL  COMPUTING 

The  Association  for  Computing 
Machinery  chartered  a  new  Special 
Interest  Group  on  Personal  Comput- 
ing, SIGPC,  at  the  National  Com- 
puter Conference  in  June.  SIGPC 
will  be  operated  exclusively  for 
educational  and  scientific  purposes 
in  the  design  and  applications  of 
computer  systems  for  personal 
uses.  This  includes  personal  com- 
puter systems  for  home,  clerical, 
small  business,  management  and 
recreational  uses.  It  also  includes 
the  technology  of  such  systems  in 
software  and  hardware,  and  empha- 
sizes techniques  appropriate  to  the 
integration  of  such  tools  a  graphics, 
speech,  data  management,  and 
music  systems. 

To  join  SIGPC  write  to  the  Asso- 
ciation for  Computing  Machinery, 


P.O.  Box  12105,  Church  Street  Sta- 
tion, New  York,  New  York  10249.  The 
dues  (which  include  a  subscription 
to  the  newsletter)  are:  $5.00/year  for 
Members,  associates,  and  student 
members  of  the  ACM  (please  in- 
clude ACM  member  number);  $13.00/ 
year  for  non-ACM  members. 

MICROCOMPUTER  INVESTORS 
ASSOCIATION 

The  Association  is  professional 
and  non-profit  in  nature.  In  order  to 
become  and  remain  a  member,  one 
must  write  at  least  one  article  a  year 
for  publishing  in  the  Association's 
newsletter,  The  Microcomputer  In- 
vestor. The  Association's  motto  em- 
bodies this  requirement:  "THE  WISE 
LEARN  FROM  THE  MISTAKES  OF 
OTHERS."  (Bismark).  There  also  is 
an  initial  assessment  of  $15  to  defray 
costs  of  publishing  newsletters. 

Persons  desiring  to  become  mem- 
bers should  send  a  self-addressed 
stamped  envelope  for  an  application 
form  to:  Jack  Williams,  The  Micro- 
computer Investors  Association, 
2415  Ansdel  Court,  Reston,  VA. 

CALL  FOR  PAPERS 
MIMI  '78  —  ZURICH 

The  Fourth  International  Symposi- 
um and  Exhibition  Mini-  and  Micro- 
computers and  their  Applications  — 
MIMI  '78  Zurich  is  to  be  held  June 
12-15,  1978  in  Zurich,  Switzerland. 
Sponsored  by  the  International 
Society  of  Mini- and  Microcomputers 
(ISMM),  MIMI  78  covers  all  aspects 
of  mini-,  micro-,  modular  and  meta 
computers  and  their  applications  in- 
cluding hardware,  software,  tech- 
nology, networks,  distributed  pro- 
cessing, development  aids,  sys- 
tems, education,  peripheral  devices, 
personal  and  home  computers,  data 
acquisition  and  processing,  in- 
strumentation, control  and  others. 
Three  copies  of  a  200-250  word 
abstract  should  be  submitted  by 
February  1,  1978  to  Secretariat  MIMI 
78,  Interconvention,  c/o  Swissair 
Postfach,  8058  Zurich,  Switzerland. 


^PIEEE  78  -  CALL  FOR  PAPERS 

As  in  1977,  this  Workshop  will  ex- 
plore bench  programming  methods 
—  design  of  microprocessor-based 
equipment  without  capital  invest- 
ment. The  Workshop  will  deal  with 
proven  alternatives  to  $20K  disc-and- 
terminal  development  systems  and 
time-share  cross-assemblers.  This 
is  a  continuing  search  for  more  ex- 


peditions and  less  error-prone  pro- 
cedures and  hardware. 

This  is  a  no-nonsense  Workshop 
for  the  working  engineer  who  has 
had  some  successes  and  failures 
along  these  lines,  and  would  Wke  to 
discuss  and  share  his  experiences 
with  others.  The  following  classes 
of  papers  suggest  themselves:  High- 
level  (system)  programming  lan- 
guages and  techniques  suitable  for 
bench  programming;  single-board 
^P  controllers  and  development  sys- 
tems: Assist-function  boards;  pro- 
ven bench-programming  procedures; 
new  coding  languages;  trouble- 
shooting and  debugging  methods 
and  equipment;  case  histories  of 
bench-programmed  products. 

Proposals  for  papers  are  being 
received  by  the  ^PIEE-78  Commit- 
tee, IEEE  Office,  Moore  School  of 
Univ.  of  Pennsylvania,  Philadelphia, 
PA  19104.  Proposals  should  consist 
of  a  title  and  a  brief  (10  line)  descrip- 
tion of  the  proposed  paper.  After  the 
proposal  has  been  approved,  the 
paper  itself  will  not  be  due  until 
February  15,  1978.  This  procedure  is 
designed  to  provide  maximum 
possible  time  for  working  up  the 
paper. 

Proceedings  of  /^PIEE-78  will  be 
mailed  to  participants  prior  to  the 
Workshop.  Last  year's  Proceedings 
of  MPIEEE-77  (IEEE  Cat.  No.  EHO 
125-5)  are  available  at  $20  from  IEE 
Piscataway  or  from  IEEE  Philadelphia 
office  at  the  above  address. 


SHORT  COURSE,  SEMINAR 

Integrated  Computer  Systems,  In- 
c.  has  schedules  the  following  se- 
quence of  intensive  microprocessor 
and  microcomputer  short  courses. 
The  weekly  sequence  will  include 
the  following  subjects:  Mon- 
day—Microprocessor Project 
Management,  from  Design  through 
Manufacture,  QA  and  Field  Service 
(#111);  Tuesday — Microprocessors 
and  Microcomputers,  a  Comprehen- 
sive Technical  Introduction  and 
Survey  (#102S);  Wednesday- 
Thursday— Hands-on  Microcom- 
puter Programming  Workshop 
(#125);  Friday— Hands-on  Interfac- 
ing Workshop  (#136). 

The  course  will  be  held  during 
1978  in  the  following  cities  on  dates 
listed  below: 
Los  Angeles        January  16-20 
Houston  January  23-27 

Detroit  February  6-10 
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Denver  February  13-17 

Boston  March  6-10 

San  Diego  March  13-17 

Ottawa  April  3-7 

Courses  can  be  taken  individually 
or  in  combination.  Tuition  costs 
range  from  $195  for  a  one-day 
course  to  $695  for  the  complete  se- 
quence. For  information,  contact  In- 
tegrated Computer  Systems,  inc., 
3302  Pico  Blvd.,  2nd  Floor,  Santa 
Monica,  CA  90405,  (213)  559-9265. 

COMPUTER  NETWORKING 
SYMPOSIUM 

The  advance  program  for  the 
Computer  Networking  Symposium 
is  now  available.  The  Symposium, 
co-sponsored  by  the  IEE  Computer 
Society  and  the  National  Bureau  of 
Standards,  will  be  held  in  Gaithers- 
burg,  Maryland,  December  15,  1977. 
The  planning,  implementation,  eval- 
uation and  use  of  both  large  and 
small  scale  computer  networks  will 
be  explored.  Important  technical  ad- 
vances will  be  reported  and  the  pro- 
gress of  existing  networks  will  be 
reviewed.  For  a  copy  of  the  advance 
program  write  to  COMPUTER  NET- 
WORKING, PO  Box  639,  Silver  Spring, 
MD  20901,  (301)  439-7007. 

CALL  FOR  PAPERS 

A  Personal  Computing  Festival 
will  share  the  public  spotlight  in 
conjunction  with  the  1978  National 
Computer  Conference  to  be  held 
June  5-8  in  Anaheim,  California.  A 
Call  for  Papers  has  been  issued  for 
the  Festival  Program  which  will  be 
held  June  6-8  at  the  Disneyland 
Hotel  adjacent  to  the  Anaheim  Con- 
vention Center.  Included  as  part  of 
the  three  day  program  will  be  pre- 
sentations of  invited  papers,  con- 
tributed papers,  tutorials,  as  well  as 
panel  discussions  relevant  to  per- 
sonal computing.  Letters  of  intent  to 
participate  as  either  an  author, 
panelist  or  session  chairman  must 
be  submitted  by  February  1,  1978. 
Authors  who  have  received  notifica- 
tion of  acceptance  must  submit 
final  papers  by  March  15,  1978  in  a 
specified  camera-ready  format. 
Topics  sought  are:  tutorials  for  com- 
puter novices;  speech  synthesis  and 
speech  recognition;  computer- 
driven  and  computer-assisted  music 
systems;  computer  graphics  and 
video  art;  personal  computers  for 
the  physically  disabled;  personal 
computers  for  education;  business 
systems  using  "home"  computers; 
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hardware  and  software  design  and 
implementation;  standards  for  hard- 
ware, interfaces  and  software. 

Papers  presented  during  the 
Festival  Program  will  be  published 
in  a  softbound  book,  Festival  Digest 
'78,  which  will  be  available  during 
the  NCC. 

Information  on  NCC  78  may  be 
obtained  from  AFIPS,  210  Summit 
Ave.,  Montvale,  NJ  07645,  (201) 
391-9810. 

CALL  FOR  PAPERS 

A  call  for  papers  has  been  issued 
for  the  Eighth  International  Sym- 
posium on  Multiple-Valued  Logic, 
which  will  be  held  May  24-26,  1978, 
in  Chicago.  The  event  is  co- 
sponsored  by  the  IEEE  Computer 
Society,  the  Illinois  Institute  of 
Technology,  the  Office  of  Naval 
Research  and  the  ACM.  Authors  are 
invited  to  submit  original  unpub- 
lished research,  survey,  or  tutorial 
papers  on  the  theory  and  applica- 
tions of  multiple-valued  logic  in  the 
following  areas:  algebraic  and  for- 
mal   aspects   of  multiple-valued 


logic;  logic  design  and  switching 
theory;  probabilistic,  variable- 
valued,  and  other  multiple-valued 
systems;  automated  design;  lan- 
guages and  language  processing; 
applications  in  exact  reasoning  to 
knowledge  based  systems;  program- 
ming logic  and  man/machine  sys- 
tems; circuit  implementations; 
philosophic  aspects;  fault  detection 
and  diagnosis,  and  reliable  design; 
applications  in  digital  systems;  and 
other  relevant  topics  of  interest. 

Both  regular  and  short  papers  are 
solicited.  Authors  of  regular  papers 
should  submit  four  copies  of  a 
50-100  word  abstract  as  well  as  a  full 
draft  with  figures  (typed  double- 
spaced  and  not  to  exceed  20  pages). 
Authors  of  short  papers  should  sub- 
mit two  copies  of  a  summary  (no 
more  than  500  words,  typed  double- 
spaced).  All  material  is  due  Decem- 
ber 16,  1977,  and  should  be  mailed 
to  Dr.  Robert  E.  Swartout,  program 
chairman,  Electrical  Engineering 
Department,  West  Virginia  Univers- 
ity, Morgantown,  West  Virginia 
26506;  (304)  293-3880. 


APPLICATION 
SOFTWARE 


NATIONAL  SOFTWARE  EXCHANGE,  INC. 
maintains  a  national  registry  of  programs  that 
are  for  sale.  Also,  we  publish  and  sell  six  special 
interest  software  catalogs  describing  those  pro- 
grams along  with  prices. 


Business 

Games 

Systems 

Reasonable  Prices 


Scientific  and  Engineering 
Personal  and  Hobby 
Professional 
Satisfaction  Guaranteed 


s 

•#### 


If  you  have  programs  you  would  like  to  buy  or  if  you 
have  some  to  sell.  Contact  your  local  computer  store 
or  

WRITE  OR  CALL 

NATIONAL  SOFTWARE  EXCHANGE,  INC. 

1000  Lake  Saint  Louis  Blvd. 
Suite  248 
Lake  Saint  Louis,  Missouri  63367 
(314) 625-2400 
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ARIZONA 

Byte  Shop  Tempe 
813  N.  Scottsdale  Rd. 
Tempe,  AZ  85281 
(602)  894-1129 

Byte  Shop  Phoenix 
12654  N.  28th  Dr. 
Phoenix,  AZ  85029 
(602)  942-7300 

Byte  Shop  Tucson 
2612  E.  Broadway 
Tucson,  AZ  85716 
(602)  327-4579 


CALIFORNIA 

The  Byte  Shop 
1514  University  Ave. 
Berkeley,  CA  94703 
(415)  845-6366 

Computer  Center 
1913  Harbor  Blvd. 
Costa  Mesa,  CA  92627 
(714)  646-0221 

DCI  Computer  Systems 
4670  N.  El  Capitan 
Fresno,  CA  93711 
(209)  266-9566 

The  Byte  Shop 
1122  "B"  Street 
Hayward,  CA  94541 
(415)  537-2983 

The  Byte  Shop 
16508  Hawthorne  Blvd. 
Lawndale,  CA  90260 
(213)  371-2421 

The  Computer  Mart 
633-B  West  Katella 
Orange,  CA  92667 
(714)  633-1222 

Byte  Shop 

496  South  Lake  Ave. 
Pasadena,  CA  91101 
(213)  684-3311 

Micro-Computer 
Application  Systems 
2322  Capitol  Avenue 
Sacramento,  CA  95816 
(916)  443-4944 

The  Computer  Store 
of  San  Francisco 
1093  Mission  Street 
San  Francisco,  CA  94103 
(415)  431-0640 

Byte  Shop 

321  Pacific  Ave. 

San  Francisco,  CA  94111 

(415)  421-8686 

The  Byte  Shop 
2626  Union  Avenue 
San  Jose,  CA  95124 
(408)  377-4685 

The  Computer  Room 
124H  Blossom  Hill  Rd. 
San  Jose,  CA  95123 
(408)  226-8383 

The  Byte  Shop 
509  Francisco  Blvd. 
San  Rafael,  CA  94901 
(415)  457-9311 


The  Byte  Shop 
3400  El  Camino  Real 
Santa  Clara,  CA  95051 
(408)  249-4221 

Recreational  Computer 
Centers 

1324  South  Mary  Ave. 
Sunnyvale,  CA  94087 
(408)  735-7480 

Byte  Shop  of  Tarzana 
18423  Ventura  Blvd. 
Tarzana,  CA  91356 
(213)  343-3919 

Computer  Components 
5848  Sepulveda  Blvd. 
Van  Nuys,  CA  91411 
(213)  786-7411 

The  Byte  Shop 
2989  North  Main  St. 
Walnut  Creek,  CA  94596 
(415)  933-6252 

Byte  Shop 
14300  Beach  Blvd. 
Westminster,  CA  92683 
(714)  894-9131 


COLORADO 
Byte  Shop 
3101  Walnut  St. 
Boulder,  CO  80301 
(303)  449-6233 

Byte  Shop 
3464  S.  Acoma  St. 
Englewood,  CO  80110 
(303)  761-6232 


FLORIDA 

Byte  Shop  of 

Fort  Lauderdale 

1044  East  Oakland  Park 

Blvd. 

Ft.  Lauderdale,  FL  33334 
(305)  561-2983 

Byte  Shop  of  Miami 
7825  Bird  Road 
Miami,  FL  33155 
(305)  264-2983 

Microcomputer 
Systems  Inc. 
144  So.  Dale  Mabry  Hwy. 
Tampa,  FL  33609 
(813)  879-4301 


GEORGIA 

Atlanta  Computer  Mart 
5091 -B  Buford  Hwy. 
Atlanta,  GA  30340 
(404)  455-0647 


ILLINOIS 

Champaign  Computer 

Company 

318  N.  Neil  Street 

Champaign,  IL  61820 

(217)  359-5883 

itty  bitty  machine  co. 
1322  Chicago  Ave. 
Evanston,  IL  60201 
(312)  328-6800 

itty  bitty  machine  co. 
42  West  Roosevelt 
Lombard,  IL  60148 
(312)  620-5808 


INDIANA 

The  Data  Domain 
406  So.  College  Ave. 
Bloomington,  IN  47401 
(812)  334-3607 

The  Byte  Shop 
5947  East  82nd  St. 
Indianapolis,  IN  46250 
(317)  842-2983 

The  Data  Domain 
7027  N.  Michigan  Rd. 
Indianapolis,  IN  46268 
(317)  251-3139 

IOWA 

The  Computer  Store 
of  Davenport 
4128  Brady  Street 
Davenport,  IA  52806 
(319)  386-3330 

KENTUCKY 

The  Data  Domain 
3028  Hunsinger  Lane 
Louisville,  KY  40220 
(502)  456-5242 

MICHIGAN 

The  Computer  Store 
of  Ann  Arbor 
310  East  Washington 
Ann  Arbor,  Ml  48104 
(313)  995-7616 

Computer  Mart 
of  Royal  Oak 
1800  W.  14  Mile  Rd. 
Royal  Oak,  Ml  48073 
(313)  576-0900 

General  Computer  Store 
2011  Livernois 
Troy,  Ml  48084 
(313)  362-0022 

MINNESOTA 

Computer  Depot,  Inc. 
3515  W.  70th  St. 
Minneapolis,  MN  55435 
(612)  927-5601 

NEW  JERSEY 

Hoboken  Computer  Works 
No.  20  Hudson  Place 
Hoboken,  NJ  07030 
(201)  420-1644 

The  Computer  Mart 
of  New  Jersey 
501  Route  27 
Iselin,  NJ  08830 
(201)  283-0600 

NEW  YORK 

The  Computer  Shoppe 
444  Middle  Country  Rd. 
Middle  Island,  NY  11953 
(516)  732-4446 

The  Computer  Mart 
of  New  York 
118  Madison  Ave. 
New  York,  NY  10001 
(212)  686-7923 

The  Computer  Corner 
200  Hamilton  Ave. 
White  Plains,  NY  10601 
(914)  949-3282 


NORTH  CAROLINA 

ROMs  'N'  RAMs 
Crabtree  Valley  Mall 
Raleigh,  NC  27604 
(919) 781-0003 


OHIO 

Byte  Shop 
2432  Chester  Lane 
Columbus,  OH  43321 
(614)  486-7761 

Computer  Mart  of  Dayton 
2665  S.  Dixie  Ave. 
Dayton,  OH  45409 
(513)  296-1248 


OREGON 

Byte  Shop  Computer  Store 
3482  SW  Cedar  Hills  Blvd. 
Beaverton,  OR  97005 
(503)  644-2686 

The  Real  Oregon 
Computer  Co. 
205  West  10th  Ave. 
Eugene,  OR  97401 
(503)  484-1040 

Byte  Shop  Computer  Store 
2033  SW  4th  Ave. 
Portland,  OR  97201 
(503)  223-3496 


RHODE  ISLAND 
Computer  Power,  Inc. 
M24  Airport  Mall 
1800  Post  Rd. 
Warwick,  Rl  02886 
(401)  738-4477 


SOUTH  CAROLINA 

Byte  Shop 
2018  Green  St. 
Columbia,  SC  29205 
(803)  771-7824 


TENNESSEE 

Microproducts  &  Systems 
2307  E.  Center  Street 
Kingport,  TN  37664 
(615)  245-8081 


TEXAS 

Computer  Port 
926  N.  Collins 
Arlington,  TX  76011 
(817)  469-1502 

Computertex 
2300  Richmond  Ave. 
Houston,  TX  77006 
(713)  526-3456 

Interactive  Computers 
7646V2  Dashwood  Rd. 
Houston,  TX  77036 
(713)  772-5257 

Neighborhood  Computer 
Store 

#20  Terrace 
Shopping  Center 
4902  -  34th  Street 
Lubbock,  TX  79410 
(806)  797-1468 


The  Micro  Store 
634  So.  Central 
Expressway 
Richardson,  TX  75080 
(214)  231-1096 

VIRGINIA 

The  Computer  Systems 
Store 

1984  Chain  Bridge  Rd. 
McLean,  VA  22101 
(703)  821-8333 

Media  Reactions  Inc. 
Reston  International  Center 
11800  Sunrise  Valley  Dr. 
Suite  #312 
Reston,  VA  22091 
(703)  471-9330 

The  Home  Computer  Center 
2927  Virginia  Beach  Blvd. 
Virginia  Beach,  VA  23452 
(804)  340-1977 

WASHINGTON 

Byte  Shop  Computer  Store 
14701  N.E.  20th  Ave. 
Bellevue,  WA  98007 
(206)  746-0651 

The  Retail  Computer  Store 
410  N.E.  72nd 
Seattle,  WA  98115 
(206)  524-4101 


WISCONSIN 

The  Milwaukee 
Computer  Store 
6916  W.  North  Ave. 
Milwaukee,  Wl  53213 
(414)  259-9140 

WASHINGTON  D.C. 
Georgetown 
Computer  Store 
3286  M  Street  NW 
Washington,  D.C.  20004 
(203)  362-2127 

CANADA 

Trintronics 
160  Elgin  St. 
Place  Bell  Canada 
Ottawa,  Ontario  K2P  2C4 
(613)  236-7767 

Computer  Mart  Ltd. 
1543  Bayview  Ave. 
Toronto,  Ontario  M1 K  4K4 
(416)  484-9708 

First  Canadian 
Computer  Store  Ltd. 
44  Eglinton  Ave.  West 
Toronto,  Ontario  M4R  1A1 
(416)  482-8080 

The  Computer  Place 
186  Queen  St.  West 
Toronto,  Ontario  M5V  1Z1 
(416)  598-0262 

Basic  Computer  Group  Ltd. 
1548  East  8th  Ave. 
Vancouver,  B.C.  V6J  4R8 
(604)  736-7474 

Pacific  Computer  Store 
4509  Rupert  St. 
Vancouver,  B.C.  V5R  2J4 
(604)  438-3282 
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The  end  of  Kit-Kits. 

The  end  of  bad  solder  joints,  heat  damaged 

components  and  sick  IC's.  Introducing  the 
Semikit.  Item  1,  a  16KR  A  Memory  Board, $369. 


Let's  face  it.  Loading  and 
soldering  PC  Boards  is  not  much  fun 
for  the  kit  builder.  Even  more 
important,  its  the  place  where  most 
of  the  trouble  gets  introduced.  The 
real  fun  and  education  comes  in 
running  and  testing  boards. 

Now  the  Semikit  with  fully 
tested  IC's. 

At  the  price  of  a  kit,  Processor 
Technology  Corporation  introduces 
the  Semikit.  Its  a  fully  stuffed, 
assembled  and  wave  soldered  PC 
Board  loaded  with  IC  s  that  have 
gone  through  Q.C.  and  final  check- 
out (a  first  in  the  industry). 

We  leave  you  the  fun  of  testing 
with  our  fully  documented  set  of 
instructions.  We  do  the  production 
tasks  of  loading,  wave  soldering  and 
inspecting  the  boards.  You  do  the 
more  interesting  and  time 
consuming  chore  of  testing  and 
burning-in  the  boards. 

The  result  is  one  sweet  deal  for 
both  of  us.  You  get  a  board  where 
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the  primary  causes  of  damage  (poor 
solder  joints,  excess  solder  and  bad 
IC  s)  are  virtually  eliminated.  You 
get  a  board  of  highest  professional 
quality.  And  we  get  the  business! 

The  16KRA  Memory  Board's 
at  your  dealer  now. 

Your  Processor  Technology 
dealer  has  the  first  Semikit,  a 
16KRA  Memory  Board,  in  stock  and 
ready  to  go  right  now.  You  can 
take  it  home  tonight  for  S369  as  a 
Semikit  or  for  S399  fully  assembled, 
tested  and  burned-in. 

You'll  have  a  16,384  byte  memory 
with  a  better  price  performance 
ratio  than  anything  on  the  market 
today.  Now  you  can  afford  to  add 
quality,  high  density  memory  to  your 
system  for  remarkably  little.  And 
you  can  add  enough  to  solve  com- 
plex computing  problems  right  in 
the  main  frame. 

The  memory  features  invisible 
refresh.  There's  no  waiting  while  the 
CPU  is  running.  Worst  case  access 
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time  is  400  nsec.  Each  4,096  word 
block  is  independently  addressable 
for  maximum  system  flexibility. 
Power  is  typically  5  watts,  the 
same  as  most  single  4K  memory 
modules.  Back-up  power  connection 
is  built-in. 

Other  Semi's  are  coming 
your  way. 

The  16KRA  Memory  is 
Processors  first  step  in  adding  more 
fun,  capability  and  reliability  to 
your  computer  system  at  lower  cost. 
Other  modules  are  on  the  way  to 
your  dealer  now.  Come  on 
down  today. 

Or  you  may  contact  us  directly. 
Please  address  Processor 
Technology  Corporation,  Box  G, 
7100  Johnson  Industrial  Drive, 
Pleasanton,  California  94566. 
Phone  (415)  829-2600. 
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Jan  3  Tidewater  Computer  Club  will 
hold  its  meeting  at  the  Elec- 
tronics Computer  Programming 
Institute,  Janaf  Office  Bldg., 
Janaf  Shopping  Center  in  Norfolk. 
For  further  information  contact: 
C.  Dawson  Yeomans,  Interface 
Chairman,  677  Lord  Dunmore  Dr., 
Virginia  Beach,  VA  23462. 

Jan  4  New  England  Computer  Soci- 
ety will  meet  in  the  cafeteria  of 
the  MITRE  Corp.  at  7:00  P.M. 
Located  on  Route  62  in  Bedford, 
MA.  Contact  Dave  Day  at  (603) 
434-4239  for  details. 

Jan  4  Kitchener  Waterloo  Micro- 
computer Club  will  meet  at  the 
University  of  Waterloo,  Room 
3388,  Engineering  Bldg.  #4, 
University  Ave.,  Waterloo,  On- 
tario, Canada  at  7:30  P.M. 

Jan  4  Northwest  Computer  Society 
will  meet  in  the  Pacific  Science 
Center  in  Seattle,  Room  200  at  7:30 
P.M.  For  more  details  write  NCCN, 
Box  242,  Renton,  WA  98055. 

Jan  4  The  Valley  Computer  Club  will 
meet  at  the  Harvard  School  at  7 
P.M.  The  Harvard  School  is 
located  at  3700  Coldwater  Can- 
yon, Studio  City,  CA. 

Jan  4  Lincoln  Computer  Club  will 
hold  its  meeting  at  the  South 
Branch  Library  located  on  27th 
and  South  Streets.  The  time  of 
the  meeting  is  7:00  P.M.  For  fur- 
ther information  contact  Hubert 
O.  Paulson,  Jr.,  422  Dale  Dr.,  Lin- 
coln, NE  68510. 

Jan  5  Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  ROC  Center, 
26316  Hesperian  Blvd.,  Hayward, 
CA  at  7:30  P.M.  For  further  details 
write  BAMUG,  1211  Santa  Clara 
Avenue,  Alameda,  CA  94501. 

Jan  6  Crescent  City  Computer  Club 
will  hold  its  meeting  at  the  Uni- 
versity of  New  Orleans,  Lakefront 
Campus  at  8  P.M.  Call  Bob  Latham 
at  (504)  722-6321  for  more  details. 

Jan  7  Louisville  Area  Computer 
Club  (LACE)  will  meet  at  the  Uni- 
versity of  Louisville,  Speed 
School  Auditorium  at  1  P.M.  For 
further  information,  write  the 
club  at  115  Edgemont  Drive,  New 
Alban,  IN  47150. 

Jan  7  The  Computer  Hobbyist  Group, 
will  meet  at  1  P.M.  in  Green  Center, 
Room  2.530,  campus  of  University 
of  Texas,  Dallas.  For  further  infor- 
mation write  the  club  at  P.O.  Box 
11344,  Grand  Prairie,  TX  75051. 

Jan  7  South  Central  Kansas  Ama- 


teur Computer  Association,  9:00 
A.M.,  Wichita  Public  Library, 
Wichita,  KS.  For  further  informa- 
tion call  Chris  Borger  at  (316) 
265-1120  or  Dave  Rawson,  1825 
Gary,  Wichita,  KS  67219,  (316) 
744-1629  for  further  details. 
Jan  7  Oklahoma  Computer  Club  will 
hold  its  meeting  at  the  Belle  Aisle 
Library  at  10:00  A.M.  Call  Al  Camp- 
bell at  (405)  842-4933  for  details. 


Jan  7  Southern  Nevada  Personal 
Computing  Society  will  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  12:00.  For 
further  information  write  SNPCS, 
1405  Lucille  St.,  Las  Vegas,  NV 
89101  or  call  (702)  642-0212. 

Jan  7  Milwaukee  Area  Computer 
Club  will  meet  at  1  P.M.  at  the 
Waukesha  County  Technical  In- 
stitute, New  Berlin,  Wl.  Call  (414) 


AN  OPEN  LETTER 
TO 

COMPUTER  HOBBYISTS: 

Starting  this  month,  you  will  see  a  slogan  underneath 
our  name.  It  reads  "Publishing  personal  computing  books 
is  our  business."  I  was  tempted  to  add".  .  .  Not  a  side- 
line." Look  at  who  publishes  books  now:  short  course 
companies,  instrument  manufacturers  and  general  pub- 
lishers. People  who,  for  the  most  part,  are  interested  in 
something  other  than  hobbyists.  An  editor  for  a  major  pub- 
lishing company  recently  told  me  "I  can  publish  these 
books  on  one  hand  and  do  something  else  with  the  other.  I 
don't  have  to  get  involved  in  their  stuff  myself."  That  kind 
of  "know-it-all"  attitude  on  the  part  of  major  publishers  is 
one  of  the  reasons  I  started  my  own  company.  I  have  been 
interested  in  computers  for  15  years  (I  have  an  Altair 
8800B)  and  have  been  in  publishing  for  nearly  10  years.  I 
don't  treat  book  publishing  or  hobbyists  as  sidelines.  If  you 
have  comments  about  this,  or  if  you  would  like  a  list  of  our 
books,  or  if  you  would  like  to  write  a  book  for  us,  please 
contact  me.  Thank  you. 


Merl  Miller 
dilithium  Press 
P.O.  Box  92 

Forest  Grove,  OR  97116 
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246-6634  for  further  details. 

Jan  9  Minnesota  Computer  Society 
will  meet  at  the  Brown  Institute, 
Room  51,  3123  E.  Lake  Street, 
Minneapolis,  MN.  For  further  in- 
formation contact  the  Society  at 
Box  35317,  Minneapolis,  MN 
55435,  Attn:  Jean  Rice. 

Jan  12  Mid  America  Computer  Hob- 
byist meeting  will  be  at  7:00  P.M. 


at  Commercial  Federal  Savings  & 
Loan,  Bellevue  NE.  Intersection  of 
Galvin  Rd.  and  U.S.  Hwy.  73-75. 
Write  P.O.  Box  13303,  Omaha,  NE 
68113  for  further  information. 

Jan  12  Utah  Computer  Association 
will  meet  at  Murray  High  School, 
Rm  154,  5440  S.  State  St.,  Salt 
Lake  City,  UT  at  7:00  P.M.  For  fur- 
ther information  write  or  call 
Larry  or  Holly  Barney,  1928  S. 


V 


2600  E.,  Salt  Lake  City,  UT  84108. 
(801)  485-3476. 

Jan  12  The  Rochester  Area  Micro- 
computer Society  will  meet  at  the 
RIT  Campus,  Rm.  1030,  Bldg.  9  at 
7:30  P.M.  For  details  write  RAMS, 
P.O.  Box  D,  Rochester,  NY  14609. 
Jan  13  Northern  New  Jersey  Ama- 
teur Computer  Club  (NNJACC)  will 
hold  its  meeting  at  the  Fairleigh 
Dickenson   University,   on  the 
fiutherford  Campus,  Becton  Hall, 
Room  B8.  This  meeting  will  begin 
at  7:00  P.M.  For  more  information 
contact  NNJACC,  593  New  York 
Avenue,  Lyndhurst,  NJ  07071. 
Jan  14  The  Permian  Basin  Computer 
Group— Odessa  Chapter  meets  at 
1  PM  in  the  Electronic  Technology 
Bldg.,  Room  203  on  the  Odessa 
College  campus.  For  further  in- 
formation call  (915)  332-9151. 
Jan  15  North  Orange  County  Com- 
puter Club  will  have  its  meeting 
at  Chapman  College,  Orange,  CA. 
Doors  open  at  12:00.  105  Hash- 
inger  Hall  Auditorium.  Member- 
ship Chairman,  Tracey  Lerocker, 
(714)  998-9722  evenings. 
Jan  17  Sacramento  Microcomputer 
Users  Group,  (SMUG),  7:30-9:30 
P.M.  at  SMUD  Training  Bldg.,  59 
St.  between  Folsom  and  "S"  Sts. 
Write  Richard  Lerseth,  P.O.  Box 
161513  or  call  (916)  381-0335  after 
5:00  P.M. 
Jan  17  Tidewater  Computer  Club  will 
hold  its  meeting  at  the  Elec- 
tronics Computer  Programming 
Institute,   Janaf   Office  Bldg., 
Janaf  Shopping  Center  in  Norfolk. 
For  further  information  contact: 
C.  Dawson  Yeomans,  Interface 
Chairman,  677  Lord  Dunmore  Dr., 
Virginia  Beach,  VA  23462. 
Jan  18  Homebrew  Computer  Club 
meeting  will  begin  at  7  P.M.  in 
Menlo  Park,  CA.  The  Stanford 
Linear  Accelerator  Center  Audi- 
torium is  the  site  of  the  meeting. 
Call  (415)  967-6754  for  details. 
Jan  20  Long  Island  Computer  Asso- 
ciation will  meet  at  the  New  York 
Institute  of  Technology,  Old  West- 
bury  Campus,  Route  25A  between 
Route  107  and  Glen  Cove  Rd., 
Rm.  508.  The  time  of  the  meeting 
is  7  P.M.  For  further  information, 
write  Long  Island  Computer  Asso- 
ciation, 36  Irene  Lane  East,  Plain- 
view,  NY  11803. 
an  20  Amateur  Computer  Group  of 
New  Jersey  (ACGNJ)  will  meet  at 
UCTI,  1776  Raritan  Rd.,  Scotch 


THE 

ANSWER  BOOKS 
FOR 
HOME 
COMPUTER 
HOBBYISTS- 


HOME  COMPUTERS:  210  QUESTIONS 
AND  ANSWERS 

by  Rich  Didday 

Volume  1 :  Hardware 

This  book  is  for  the  person  with  a 

micro-computer  who  wants  to  get  an 

idea  ot  what  it  can  be  like  to  use  it  to 

the  fullest.  $7.95    Summer  77 


Volume  2:  Software 
A  companion  volume  to  the  above 
book,  this  guide  leads  the  new  micro 
owner  through  the  thorny  problems 
surrounding  the  selection  and  use  of 
software.  $6.95   Summer  77 

STEP  BY  STEP  INTRODUCTION  TO 
8080  MICROPROCESSOR  SYSTEMS 

by  James  Melsa  and  David  Cohn 
This  is  a  more  advanced  book  which 
will  show  you  how  to  put  together 
what  you've  learned  to  build  systems 
and  applications  that  really  exploit  the 
capabilities  of  your  micro.  $7.95 
Summer  77 


HOME  COMPUTERS:  A  BEGINNER'S 
GLOSSARY  AND  GUIDE 

by  Merl  Miller  and  Charles  Sippl 
This  book  provides  the  fundamental 
knowledge  and  skills  for  the  new 
micro  owner.  Written  in  a  lively  and 
straightforward  style,  it  takes  the 
mystery  out  of  the  basic  mathematical 
and  logical  principles  involved  in 
working  with  computers.  $6.95 
Summer  77 

COMPLETE  STAR  SHIP  SIMULATION 
PROJECT 

by  Roger  Garrett 

This  book,  written  for  fun,  will  make 
you  think.  It  may  amaze  and  frustrate 
you,  but  you  will  find  it  fascinating.  It 
is  the  ultimate  Star  Trek.  Everyone  has 
a  job  and  most  contingencies  are 
thought  of.  It  is  based,  in  part,  on 
Roger  Garrett's  popular  series  of  ar- 
ticles in  INTERFACE  AGE. 

INTRODUCTION  TO  BASIC 

by  Jeffery  B.  Morton 
An  introductory  BASIC  that  covers  all 
the  topics  in  simple,  easy-to-under- 
stand  language.  Nothing  is  left  out, 
everything  is  presented  in  clear,  step- 
by-step  fashion.  This  book  will  make  a 
good  BASIC  programmer  of  any  reader. 

8080  MICROCOMPUTER 
EXPERIMENTS 

by  Howard  Boyet 

This  book  contains  over  55  software, 
hardware,  and  interfacing  experi- 
ments with  enough  theory  to  allow  one 
with  no  previous  micro-processor  or 
computer  experience  to  proceed  to  a 
relatively  advanced  level  of  compe- 
tence. $6.95    Summer  77 
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Plains,  NJ  07076  at  7  P.M.  For  fur- 
ther information  write  to  the  club 
at  the  above  address. 

Jan  21  San  Diego  Computer  Society 
will  meet  at  the  Grossmont  Com- 
munity College  Student  Center, 
8800  Grossmont  College  Dr.,  El 
Cajon,  CA.  Doors  open  at  12:30. 
For  details  call  (714)  565-1738. 

Jan  21  The  7C's  Committee  (Affili- 
ated with  the  Cleveland  Digital 
Group)  will  meet  at  Cleveland 
State  University  Student  Services 
Bldg.,  in  the  Kiva  Room  at  2:00 
P.M.  For  more  information  write  to 
Cleveland  Digital  Group,  8700  Har- 
vard Ave.,  Cleveland,  OH  44105. 

Jan  22  Chicago  Area  Computer 
Hobbyist  Exchange  (CACHE)  will 
meet  at  12:00  P.M.  in  the  Nigas 
Bldg.  Cafeteria.  The  Nigas  Bldg. 
is  located  on  Schermer  Rd.  in 
Glenview,  IL  Call  CACHE  Hotline 
(312)  849-1132  for  details. 

Jan  .22  Central  Florida  Computer 
Club  will  meet  at  the  Orlando 
Utility  Bldg.,  on  S.  Orange  Ave., 
Orlando,  FL  at  2:00  P.M. 

Jan  25  Diablo  Professional  Users 
Group  (DPUG)  will  meet  at  Diablo 
Valley  College  Library,  from  8-10 
P.M.  DVC  is  near  the  Willow  Pass 
exit  of  Fwy.  680.  For  details  write 
or  call  Bob  Hendrickson,  Elec- 
tronics Dept.,  DVC,  Pleasant  Hill, 
CA  94523;  (415)  687-8373. 

Jan  25  Boston  Comouter  Society 


will  hold  its  meeting  at  the  Com- 
monwealth School,  151  Common- 
wealth Ave.,  Boston  at  7  P.M.  The 
school  is  located  on  the  corner  of 
Dartmouth  St.  in  Boston's  Back 
Bay,  one  block  from  the  Boston 
Public  Library  and  the  Copley 
MBTA  Stop.  For  information  write 
or  call  Boston  Computer  Society, 
17  Chestnut  St.,  Boston,  MA 
02108,  (617)  227-1399. 

Jan  26  Space  Coast  Microcomputer 
Club  will  hold  its  meeting  at  7:30 
P.M.  at  the  Merritt  Island  Library, 
Merritt  Is.,  FL  Contact  Ray  Lock- 
wood  at  (305)  452-2159  for  details. 

Jan  26  Small  Computer  Engineering 
Association  of  Minnesota 
(SCEAM)  will  meet  at  the  Resource 
Access  Center,  3010  Fourth  Ave. 
So.,  Minneapolis,  MN  55408  at  7 
P.M.  For  more  information  write  to 
this  address  or  call  (612)  824-6406. 

Jan  27  Alamo  Computer  Enthusiast 
meets  at  7:30  P.M.  in  Room  104  at 
Chapman  Graduate  Center  at  Trin- 
ity University,  San  Antonio,  TX. 
For  details  call  (512)  532-2340,  or 
write  to  the  club  at  7517  Jonquill, 
San  Antonio,  TX  78233. 

Jan  27  Washington  Amateur  Com- 
puter Society  has  scheduled  its 
meeting  to  be  held  at  the  Catholic 
University  of  America,  St.  Johns 
Hall.  Located  at  Michigan  and 
Harewood  Aves.  in  Washington, 
D.C.  Contact  Bill  Stewart  at  (202) 


722-0210  for  club  details  between 
the  hours  of  10  A.M.  and  12  P.M. 

Jan  27  University  of  Minnesota 
Microcomputer  Users  Group 
(UMMUG)  will  hold  its  meeting  at 
the  University  of  Minnesota,  Elec- 
trical Eng.  Rm.  115  at  7  P.M.  For 
further  information  write  UMMUG, 
Dept.  of  Elec.  Eng.,  123  Church 
St.  S.E.,  Minneapolis,  MN  55455. 

Jan  27  Trace  will  hold  its  meeting  at 
the  Ontario  Science  Center,  2:00 
P.M.,  770  Don  Mills  Road,  Don 
Mills,  Ontario.  Club  address  is 
Box  545,  Streetsville,  Ontario, 
Canada  L5M  2C1. 

Jan  29  Summit  City  Computer  Club 
will  meet  at  the  McMillen  Library 
on  the  Indiana  Institute  of  Tech- 
nology Campus  in  Fort  Wayne, 
IN.  For  further  information  write 
the  club  at  P.O.  Box  5096,  Fort 
Wayne,  IN  46805. 

Jan  29  Birmingham  Microprocessor 
Group  will  meet  at  Southcentral 
Bell  Company  headquarters  bldg. 
at  2  P.M.  For  further  details  write 
or  call  Jim  Anderson,  2931  Bal- 
moral Rd.,  Birmingham,  AL  35223; 
(205)  897-9630. 

Jan  31  Computer  Amateurs  of  South 
Jersey  will  holds  its  meeting  at 
the  National  Park  Municipal  Bldg., 
7  South  Grove  Ave.,  National 
Park,  NJ,  at  7:30  P.M.  For  further 
information  call  (609)  541-1010,  or 
(609)  541-8296.  


Don  Lancaster's  ingenius  design  provides  software  controllable 
options  including: 


TELL  ME  MORE! 


(  )    SEND  FREE  CATALOG 


•  Scrolling  •  Full  performance  cursor 

•  Over  2K  on-screen  characters  with 
only  3MHz  bandwidth 

•  Variety  of  line/character  formats 
including  16/32,  16/64  even  32/64 

•  User  selectable  line  lengths 


(  )   Send  instruction  manual  for  the  TVT-6  Kit  with  full  operational  details.* 
$1  enclosed. 


Name: 


MAIL  TODAY  To:  Address:. 


City: 


State: 


Zip: 


ELECTRONICS, INC.     DEPT.  10~F  ,      1020 W.WILSHIRE BLVD.,  OKLAHOMA  CITY,  OK  73116 
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A  16K  RAM  board  for  only  $289? 
Central  Data's  got  it! 


Central  Data's  16K  RAM  board  comes  com- 
pletely assembled,  tested  and  burned  in  for  only 
$289.  Our  competitors  find  that  hard  to  beat.  But, 
the  low  price  is  not  all  we  offer. 

The  Central  Data  1 6K  RAM  board  is  complete 
when  you  buy  it  from  us,  but  we  offer  the  added 
feature  of  expandability  to  32K.  Someday  you'll 
need  more  than  16K,  and  when  that  day  comes, 
you'll  be  ready.  The  cost  of  adding  16K  to  your 
present  Central  Data  16K  RAM  board  is  $250.  A 
32K  RAM  board,  assembled,  tested  and  burned  in,  is 
$525. 


The  invisible  refresh  feature  of  our  board  means 
that  the  performance  of  your  system  can  never  be 
degraded  by  wait  cycles.  Some  of  our  competitors 
find  that  hard  to  beat  too. 

Our  RAM  board  is  S-100  compatible,  and  it  has 
an  access  time  of  450ns. 

Each  Central  Data  board  comes  with  a  one-year 
warranty. 

With  a  price  that  low  and  features  that  good, 
how  can  you  afford  to  pass  up  our  board? 

To  order  your  1 6K  RAM  board  or  to  receive  more 
information,  write  to  us  at  Central  Data  today. 


Central 
data 

P0  Box  2484,  Station  A 
Champaign,  I L  61820 
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By  Elliott  MacLennon,  J.D. 
Stephan  Murtha 


SOLE  PROPRIETORSHIPS  AND 
PARTNERSHIPS 

The  next  four  columns  will  com- 
prise a  four-part  series  dealing  with 
some  of  the  more  specific  tax,  legal, 
and  planning  considerations  con- 
cerning sole  proprietorships,  part- 
nerships and  corporations.  This  col- 
umn will  deal  with  sole  proprietor- 
ships and  partnerships.  The  next 
will  deal  with  Subchapter  S  corpora- 
tion (taxed  once),  and  the  final  two 
columns  of  the  series  shall  deal  with 
the  Subchapter  C  corporation  (taxed 
twice). 

The  sole  proprietorship  and  part- 
nership provide  the  least  opportunity 
for  tax  savings  as  compared  with 
corporate  structures.  Their  principal 
advantage  is  that  they  have  fewer 
paperwork  transactions  than  do 
their  corporate  relative.  By  defini- 
tion, the  sole  proprietorship  is 
simplest  to  operate.  A  partnership, 
however,  has  the  flexibility  that  the 
sole  proprietorship  does  not,  for  in 
the  former,  one  partner  can  act  for 
all,  whereas  in  the  latter,  only  one 
person  is  ordained  with  managerial 
decision  power.  Both  a  sole  proprie- 
torship and  a  general  partnership 
can  be  created  orally  in  California. 

Both  serve  essentially  as  a  con- 
duit to  funnel  income  to  the  indivi- 
dual owners  for  inclusion  on  their 
tax  returns.  As  such,  sole  proprietor- 
ships and  partnerships  pay  no  taxes 
on  their  own.  A  sole  proprietor  sim- 
ply lists  his  income  and  correspond- 
ing business  deductions  on  form 
1040.  A  partnership,  while  it  pays  no 
taxes,  does  file  a  return,  a  form  1065, 
which  apportions  the  income  of  the 
partnership  up  between  the  part- 
ners. Each  partner  then  reports  his 
share  of  the  income  on  his  form 
1040  and  pays  the  appropriate  tax. 

There  are  two  tax  planning  devices 


which  have  to  do  with  the  reporting 
phase  of  taxation;  the  choice  of 
fiscal  year  and  the  choice  of  either 
the  cash  or  the  accrual  method  of 
accounting.  In  almost  all  cases,  a 
business  will  usethe  accrual  method 
of  accounting.  The  taxpayer  will 
choose  either  cash  or  accrual 
method  for  his  personal  return.  It  is 
possible  for  a  sole  proprietor  to  use 
the  accrual  method  for  his  business 
affairs  and  the  cash  method  for  his 
personal  affairs  even  though  both 
are  reported  on  the  same  return.  The 
basic  advantage  of  the  cash  report- 
ing method  is  that  a  taxpayer  need 
not  report  income  for  tax  purposes 
until  it  is  actually  or  constructively 
received  by  him  or  her.  As  a  rule,  on- 
ly special  business  entities  use  the 
accrual  method.  There,  income  is 
taxable  when  earned,  whether  tax- 
payer has  received  the  income  is  of 
no  consequence. 

The  second  device  is  the  choice 
of  a  fiscal  or  calendar  year  reporting 
period  for  income.  The  sole  proprie- 
tor must  have  the  same  tax  year  as 
his  business.  A  partner  may  choose 
a  different  tax  year  than  the  partner- 
ship, only  where  the  partner  owns 
no  more  than  a  5%  capital  interest 
in  the  partnership  unless  the  partner 
gains  pre-approval  from  the  taxing 
authority. 

By  choosing  different  tax  years, 
some  deferment  of  taxes  may  be 
accomplished.  For  example,  by 
entering  into  a  partnership  on  Febru- 
ary 1,  1977,  with  a  fiscal  year  ending 
January  31,  the  taxable  income 
reportable  in  1977  would  be  limited 
to  income  earned  in  January  of  1977. 
The  income  of  the  partnership 
would  be  reported  on  January  31, 
1978,  and  reported  on  the  partners' 
1978  form  1040.  Taxes  would  be  due 
on  April  15, 1979.  In  some  situations, 


this  may  be  advantageous.  However, 
this  advantage  may  be  outweighed 
by  the  problems  the  partner  will  en- 
counter when  he  withdraws  from  the 
partnership  or  the  partnership  dis- 
solves, for  instance,  to  become  a 
corporation.  In  that  instance,  the 
partner  may  be  put  into  a  one  time 
23-month  tax  year  which  may  push 
him  into  a  much  higher  tax  bracket 
than  is  acceptable. 

One  final  note  on  the  reporting 
aspect  of  taxation:  quarterly  esti- 
mated taxes.  As  an  employee,  an  in- 
dividual has  taxes  withheld  from  his 
paycheck  by  his  employer.  The  IRS 
has  certain  rules  and  regulations 
dealing  with  withholding  taxes,  and 
if  you  have  employees,  you  should 
check  with  your  accountant  to  be 
sure  you  comply  with  the  law. 

Self-employed  individuals  have  no 
one  to  withhold  taxes  for  them,  so 
they  must  file  a  quarterly  declara- 
tion and  payment  of  estimated  tax- 
es. This  involves  simply  estimating 
annual  income  on  a  quarterly  basis 
and  paying  the  appropriate  tax  on 
that  amount  of  income.  It  is  technic- 
ally not  necessary  to  file  the  state- 
ment if  you  are  self-employed,  but  if 
at  the  end  of  the  year  you  have  not 
paid  enough  in  taxes,  there  is  a  7% 
penalty  assessed  on  the  deficiency. 

There  are  a  number  of  tax  items 
which  receive  special  treatment  in 
the  reporting  of  income  for  a  sole 
proprietorship  or  partnership.  They 
are  capital  gains  and  losses,  charit- 
able contributions,  dividends  from 
most  domestic  corporations,  recov- 
ery of  bad  debts,  non-business  ex- 
penses, items  subject  to  a  special 
allocation  different  from  the  alloca- 
tion of  profits  and  losses,  etc.  The 
sole  proprietor  simply  makes  the  ad- 
justments and  then  reports  the  in- 
come, losses,  or  deductions  on  a 
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form  1040. 

A  partnership  must  separate  out 
these  items  from  the  other  income 
on  the  form  1065  and  these  items 
are  reported  separately  on  the  part- 
ner's individual  tax  return. 

Another  item  which  causes  much 
confusion,  from  atax  point  of  view,  is 
employee  benefits  such  as  group  in- 
surance and  retirement  plans.  If  you 
have  employees,  any  contributions 
or  premiums  which  you  pay  for  their 
benefit,  are  tax  deductible.  However, 
for  everything  except  retirement 
plans,  the  premiumsor contributions 
made  on  behalf  of  the  sole  proprietor 
or  partner  are  not  deductible. 

The  sole  proprietor  or  partner  has 
two  types  of  retirement  programs 
available,  the  Keogh  or  HR-10  plan 
and  the  IRA  or  Individual  Retirement 
Account.  The  contributions  to  a 
Keogh  plan  are  deductible  up  to 
15%  of  compensation  or  $7,500, 
whichever  is  less.  In  order  to  make 
this  contribution,  all  employees  who 
have  been  employed  for  3  years  or 
more  must  have  equal,  in  percent- 
age of  income,  contributions  made 
on  their  behalf.  The  Qualified  Cor- 
porate Plan,  available  only  to  the 
corporation  that  is  taxed  twice,  is 
vastly  superior. 

The  sole  proprietor  or  partner  may 
set  up  an  IRA  for  himself  in  lieu  of  a 
Keogh  plan.  In  that  case,  the  contri- 
bution is  limited  to  the  lesser  of 
15%  of  compensation  or  $1,500. 
However,  the  contribution  is  deduct- 
ible, regardless  of  how  many 
employees  there  are  or  how  long 
they  have  been  employed. 

We  will  cover  in  more  detail  what 
solutions  are  available  to  the  partner 
or  sole  proprietor  who  has  a  tax  prob- 
lem in  the  article  of  corporations. 
However,  there  are  two  items  worth 
considering  at  this  time.  The  first  in- 
volves funneling  income  to  family 
members.  For  example,  the  owner  of 
a  business  is  making  a  profit  of 
$200,000  per  year  before  taxes  and 
he  had  five  members  in  his  family. 
The  after  tax  results  of  his  paying 
tax  on  $200,000  are  much  less  desir- 
able than  for  each  member  of  the 
family  to  report  $40,000  of  that  in- 
come, file  an  individual  return,  and 
pay  taxes  on  that  income.  The 
reason  for  this  is  the  progressive 
nature  of  our  tax  structure.  In  order 
to  limit  this  type  of  situation,  the 
Congress  has  passed  various  provi- 
sions dealing  with  family  partner- 
ships. Basically,  a  partnership  can- 
not distribute  income  to  family 
members  in  a  way  that  is  substan- 
tially different  from  their  capital  con- 
tributions. In  summary,  a  family 
partnership  is  a  means  of  reducing 
the  overall  tax  burden  to  the  princi- 
pal income  producer  by  having  in- 
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come  that  would  otherwise  be  taxed 
to  him  taxed  to  members  of  his  fami- 
ly as  their  presumably  lower  tax 
brackets. 

Partnerships  are  not  difficult  to 
create  from  a  legal  perspective. 
From  a  tax  point  of  view,  partner- 
ships can  be  without  question  the 
most  complicated  structure  with 
which  to  work. 

The  second  item  has  to  do  with 
the  question  of  whether  to  incorpor- 
ate or  not.  In  some  cases,  an  indivi- 
dual making  an  extremely  high  in- 
come may  be  better  off  not  incorpor- 
ating or  by  incorporating  under  Sub- 
chapter S  which  will  tax  him  only 
once.  If  the  income  is  the  result  of 
personal  effort,  rather  than  invest- 
ment income,  the  maximum  tax  rate 
is  50%.  Since  a  corporation  is  also 
taxed  at  50%  and  any  subsequent 
distribution  of  income  or  the  sale  of 
stock  is  a  taxable  event,  the  indivi- 
dual may  be  better  off  not  incorpor- 
ating and  limiting  the  tax  rate  on  in- 
come to  50%. 

Although  as  earlier  mentioned, 
sole  proprietorships  and  general 
partnerships  require  little  or  no  legal 
documentation.  Unfortunately,  for 
example,  an  oral  partnership  does 
not  provide  for  partner's  responsi- 
bilities and  perhaps  of  even  more 
importance,  it  does  not  provide  for  a 
smooth  transition  occasioned  by 
the  disruption  of  a  deceased,  dis- 
abled, retiring,  withdrawing,  or  ex- 
pelled partner.  Where  the  partner- 
ship has  a  value  because  of  its  suc- 
cess, a  funding  mechanism  is 
essential  to  handle  a  departing  or 
deceased  partner's  interest.  Insur- 
ance or  a  sinking  fund  are  old  tried- 
and-true  work  horses  in  this  area.  Of 
the  two,  where  applicable,  insurance 
is  superior  because  a  general  part- 
nership, like  its  simpler  relative  the 
sole  proprietorship,  is  no  shield 
from  legal  liability  as  is  a  corpora- 
tion; therefore,  the  money  put  aside 
for  a  sinking  fund  is  exposed  and 
ripe  for  a  liability  attack. 

If  your  plan  is  to  raise  capital  for 
your  business,  the  sole  proprietor- 
ship and  general  partnership  are  ex- 
tremely poor  vehicles. 

Hopefully  as  this  series  of  articles 
progresses,  two  points  will  emerge 
as  paramount.  One,  failure  to  coordi- 
nate your  legal  and  tax  and  liability 
planning  will  almost  always  guaran- 
tee you  a  catastrophe  at  some  unde- 
termined point  in  the  life  of  your  busi- 
ness. Two,  the  decision  to  make  a 
given  tax  decision  is  tactically  never 
absolute.  Tax  elections  are  therefore 
not  hard  and  fast,  rather  decisions 
written  only  on  sand  and  subject  to 
the  rapidly  changing  winds  omni- 
present in  the  business  climate  in 
which  a  given  business  operates. 


AVAILABLE  FOR 
IMMEDIATE  DELIVERY 

An  Advanced,  Comprehensive, 
Commercially  oriented,  Compiler/ 
Interpreter  BASIC  language  facility 
designed  for  use  with  the 

CP/M  OPERATING  SYSTEM 


CBASIC  FACILITIES  INCLUDE: 

DISK  ACCESS  —  Sequential  and 
Random  Files.  Fixed  and  Variable 
length  records. 

PRINT  USING  allows  sophisticated 
formatting  of  output  to  both  the 
Printer  and  Disk  Files. 
FOURTEEN  DIGITS  of  numeric 
precision. 

LIBRARY  FACILITY  supports 

"Canned"  procedures  which  are 

included  at  compile  time. 

LINE  NUMBERS  are  not  necessary 

on  every  line.  They  are  needed  only 

to  transfer  control. 

VARIABLE  NAMES  can  be  up  to 

31  characters  long. 

STRING  manipulation  facilities 

include  MATCH,  LEFTS,  RIGHTS, 

MID$,  LEN,  Concatenation,  Arrays 

and  More. 

PEEK,  POKE,  CALL,  WHILE  . . . 
WEND,  TRACE,  Printer  Selection, 
Multiple  lines  per  statement.  Re- 
marks that  don't  take  space,  IF  . . . 
THEN  . . .  ELSE,  Logical  Operations, 
INPUT  LINE  to  enter  text  including 
commas  and  special  characters, 
READ  LINE  to  read  text  files  and 


$ 


99 


95 


MORE. 
FOR  ONLY 


Including  Extensive  User's  Manual 

Manual  only  $15.00 


BUSINESS  APPLICATIONS 
PROGRAMS  For  CP/M  Users: 

QSORT  —  A  Full-Diskette  Sort/ 
Merge  (in  8080  code)  with 
Documentation  $  95 

UTILITIES  —  Including  a  Full-Disk 
Copy  and  Memory  Test  $40 
GENERAL  LEDGER— A  Generalized 
Business  GLdesigned  for  Account- 
ants or  Small  Businesses.  Includes 
complete  documentation. 
Written  in  CBASIC  $995 
NAME  AND  ADDRESS  FILE 
SYSTEM  —  Interactive  Entry 
program  Adds,  Changes,  Deletes, 
or  Displays  records.  Prints  labels 
or  reports  of  all  or  selected  portions 
of  a  file.  Written  in  CBASIC  $79 

To  Order  or  For  More  Information,  Write: 

Aructured  /y/tem/  Group 

5615  KALES  AVENUE 
OAKLAND,  CALIFORNIA  94618 

(415)547-1567 

California  residents  add  6Vfe%  Sales  Tax. 
Prepaid  or  COD  only. 

Dealer  Inquires  Invited 
CP/M  is  a  trademark  of  Digital  Research. 
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Either,...  Or 
a  choice  in  ACT-IV 


The  Affordable  Computer  Terminal  — model  IV 
Standard  features  include: 

DISPLAY:  Upper  and  descending  lower  case 
characters 

24  lines  of  80  characters 
Auto-scrolling 

KEYBOARD:  Full  ASCII  with  cursor  controls  and 
auto-repeating  cursor  movements,  'space,'  and 
'period.' 

TRANSMISSION  MODES:  Character  by  char- 
acter or  'page'1  mode  in  which  trailing  spaces 
and  blank  lines  are  not  transmitted. 

SPECIAL  FUNCTIONS:  relative  and  absolute 
cursor  addressing, home  up.  erase  to  end  of  line, 
erase  to  end  of  screen,  fixed  tabs,  and  display 
control  characters 

TRUE  EDITING:  in  PAGE  mode,  the  user  can 
insert  or  delete  characters  on  any  line  and 
insert  or  delete  lines  on  the  page.  Preexisting 
data  on  the  screen  is  appropriately  rearranged 
by  the  ACL- IV  processor  to  accommodate  the 
user's  command. 


The  ACT-IV  is  available  in  two  configurations.  The 
ACT-I  Va  comes  in  a  compact  (briefcase  compatible) 
cabinet  without  video  monitor  for  $c550. 

The  ACT-IVb  comes  complete  with  a  12"  monitor 
and  numeric  keypad  in  a  single  enclosure  for  $800. 

Optional  available  features:  separate  printer  port 
(110-9600  baud)  $50.  Custom  assignment  of  the 
special  features  to  the  set  of  control  codes  $c50. 

MICRO-TERM  has  a  complete  line  of  video  ter- 
minals beginning  at  $400  and  available  from  dis- 
criminating computer  stores. 


DATA  RATE:  300  to  19200  baud 


/MICRO  TER/H  INC. 

P.O.  BOX  9387    ST.  LOUIS,  MO.  63117 
(314)  645-3656 
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Twas  the  night  before  Christmas.  Throughout  my  computer  room, 

Not  a  creature  was  stirring  —  (That  line  you'd  assume.) 

The  CRTs  sat  in  a  state  of  despair  — 

Just  hoping  St.  Basic  soon  would  be  there. 

The  teletypes  slept  —  computers  in  bed 

While  visions  of  "Do-Loops"  danced  through  their  heads. 

Me  in  my  P.J.s,  my  wife  in  her  gown 
Were  rather  upset  'cause  the  system  was  down. 
When  way  down  the  hall  there  arose  such  a  clatter 
I  sprang  from  my  bed  to  see  what  was  the  matter. 

In  one  nano-second  (well  .  .  .  maybe  'twas  two) 
I  was  back  to  my  hardware,  my  prized  CPU. 
The  moon  on  the  screen  of  my  new  CRT 
Reflected  so  bright,  like  day  I  could  see! 
When  what  to  my  wondering  eyes  did  appear, 
But  a  huge  floppy  disc  and  a  man  growing  near! 

"Flying  carpet  from  East,"  I  murmured  and  cried; 

But  no,  Saint  Basic  himself  had  arrived. 

The  huge  disc  was  powered  by  micro's  in  a  train, 

And  he  whistled  and  shouted  and  called  them  by  name: 

Now  Imsai,  now  Apple,  now  Intel  and  MITS! 
On  Heathkit,  on  Kim,  (and  of  course)  Tektronix! 
From  the  big  IBMs  to  the  hobbyist's  SOL 
Now  dash  away,  dash  away,  dash  away  all!!! 

As  human  beings  that,  when  hit  with  current,  fly 
When  putting  fingers  in  outlets,  mount  to  the  sky, 
So  down  to  my  room,  that  company  flew 
With  some  software  and  hardware  (and  Saint  Basic,  too). 

And  then  in  a  twinkling  I  heard  on  the  floor 
The  squeak  of  his  shoes  as  he  opened  the  door. 
As  I  drew  in  my  head  and  turned  it  aside, 
My  computerist's  room  he  walked  right  inside. 

He  was  dressed  all  in  jeans  from  his  head  to  his  toes 
(Where  he  got  all  that  denim,  nobody  knows). 
Machine  on  machine  he  had  stuffed  in  a  sack 
And  he  looked  like  a  peddler  opening  his  pack. 

He  was  rather  small  —  a  runt,  if  you  please, 

But  his  eyes  were  lit  up  like  big  LEDs. 

His  hair  was  unkempt,  but  I  didn't  mind  that, 

I  just  sat  there  drooling  at  that  big  hardware  sack. 

His  face  was  quite  thin  —  like  the  rest  of  his  bod 

And  pardon  the  word,  but  he  looked  like  a  clod! 

A  listing  of  length  he  had  stuffed  in  his  pocket. 
I'm  not  very  sure,  but  I  think  'twas  called  ROCKET. 
A  program  tape  he  held  tight  in  his  teeth 
And  it  wrapped  'round  his  head  like  an  Arabian  Sheik. 

He  looked  rather  tired  and  needed  a  shave, 
But  all  of  these  faults  I  quickly  forgave. 
A  wink  of  his  eye  —  A  twist  of  his  head 
Convinced  me  right  off  I  had  nothing  to  dread. 

He  spoke  not  a  word  but  went  straight  to  his  work. 
Fixed  all  my  equipment  then  turned  with  a  jerk. 
And  closing  the  lid  of  his  tool  chest  behumped 
He  picked  up  his  sack  —  out  the  window  he  jumped. 

He  hopped  on  his  disc  —  then  input  one  line: 
For  Q  equals  one  to  a  hundred  and  nine. 
Flashed  a  huge  CRT  with  a  mighty  big  byte: 
"Merry  Christmas  to  all,  and  to  all  a  good  night!!!" 


By  Jon  Gauger 


This  month:  Something  Special 
for  Christmas 

This  month,  I  would  like  to  start  by 
restating  the  purpose  of  this  column 
and  asking  for  your  help.  The  purpose 
of  this  column  is  to  help  you  do  what 
you  do  better.  If  the  subject  is  one  I 
know  something  about  (such  as  book 
or  article  writing),  I'll  give  you  my 
opinion;  if  it's  something  I  don't 
know  anything  about,  I'll  either  re- 
search the  topic  or  give  you  someone 
else's  opinion.  This  is  where  you 
come  in.  What  would  you  like  to  do 
better?  Let's  try  an  example.  Sup- 
pose you  spend  $300.00  to  attend  a 
computer  convention.  You  fill  out 
the  registration  form  and  you  get  a 
booklet  that  explains  what  sessions 
are  available  and  who  the  exhibitors 
are.  Now  what  do  you  do?  Where  do 
you  go  first  and  why?  What  do  you 
do  when  you  get  there?  This  is  the 
topic  of  next  month's  column.  Are 
there  other  areas  you  would  like  to 
see  explored? 

It  will  probably  be  at  least  a  year 
before  we  talk  about  writing  again. 
This  means  we  won't  be  discussing 
word  use  for  some  time,  so  I  thought 
we  might  do  something  special  for 
Christmas. 

It  was  the  nocturnal  division  of  the 
dinural  period  preceding  the  feast  of 
the  Nativity,  and  throughout  our 
abode,  kinetic  activity  was  not  in  evi- 
dence among  the  possessors  of  this 
potential,  not  even  a  Mus  musculus. 

Hosiery  was  suspended  from  the 
wood  burning  carbonic  device  with 
careful  attention  to  detail,  pursuant 
to  our  expected  pleasure  resulting 
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from  a  visit  from  an  eccentric  philan- 
thropist known  as  St.  Nick. 

The  offspring  were  comfortably 
arranged  in  their  respective  accom- 
modations of  repose  while  imagina- 
tive contemplations  of  RAM's  and 
ROM's  moved  lightly  in  rhythm 
through  their  craniums.  My  spouse 
and  I,  attired  in  our  nocturnal  head- 
wear,  had  just  prepared  for  a  slum- 
berous condition,  and  were  actually 
ensconced  in  our  accommodations 
of  repose  when  out  on  the  exterior 
grass  covered  portion  of  the  estate 
there  arose  such  a  tumult  that,  in  a 
totally  elastic  manner,  I  departed  my 
position  of  respose  to  ascertain  what 
order  of  undifferentiated  substance 
of  reality  was  occurring. 

Hastening  to  the  casement,  I  forth- 
with opened  the  barrier  sealing  the 
fenestration,  noting  thereupon  that 
the  lunar  brilliance  reflecting  on  the 
crystalline  precipitation  simulated 
the  solar  meridian.  This  caused  my 
incredulous  optical  sensory  organs 
to  behold  a  miniature  airborne  run- 
nered  conveyance  drawn  by  eight 
diminutive  specimens  of  the  genus 
Rangifer,  being  controlled  by  an  aged 
chauffeur  so  ebullient  and  nimble 
that  it  became  immediately  apparent 
to  me  that  he  was  indeed  our  antici- 
pated caller. 

With  his  ungulate  motive  power 
traveling  at  a  greater  vertiginious 
velocity  than  patriotic  alor  preda- 
tions,  he  vociferated  loudly,  expelled 
breath  musically  and  implored  each 
creature  by  its  name:  "Now  Dasher, 
Now  Dancer,  — et  al."  He  carefully 
guided  them  to  the  highness  of  our 


residence's  covering,  through  which 
structure  I  could  distinguish  the  con- 
catinations  of  each  of  the  sum  total 
of  their  25  cloven  pedal  extremeties. 

As  I  retracted  my  cranium  from  its 
erstwhile  location  and  was  perform- 
ing an  180  degree  pivot,  our  distin- 
guished visitant  achieved— with  up- 
most celerity  via  a  downward  leap- 
entry  by  way  of  the  smoke  passage. 
He  was  clad  entirely  in  animal  pelts 
soiled  by  the  ebon  residue  from  oxi- 
dations of  carboniferous  fuels.  His 
resemblance  to  a  magazine  ad  sales- 
man I  attributed  to  the  plethora  of 
assorted  playthings  which  he  bore 
dorsally  in  a  commodious  cloth 
receptacle. 

His  orbs  were  scintillant  with  re- 
flected luminosity,  while  his  sub- 
maxillary dermal  indentations  gave 
every  evidence  of  enjoying  amiability. 
The  capillaries  of  his  nasal  appurte- 
nance were  engorged  with  blood  so 
that  the  appurtenance  appeared  to 
be  the  coloration  of  a  sweet  cherry. 

Clenched  between  his  incisors 
was  the  posterior  projection  of  a 
smoking  piece  whose  grey  fumes, 
forming  a  tenuous  ellipse  about  his 
occiput  were  suggestive  of  a  decora- 
tive seasonal  circlet  of  holly.  His 
visage  was  wider  than  it  was  high, 
and  when  he  waxed  audibly  mirthful, 
his  corpulent  abdominal  region  un- 
dulated in  the  manner  of  gelatin. 

Without  utterance,  but  with  notice- 
able dispatch,  he  commenced  filling 
the  afore-mentioned  appended  hosi- 
ery with  various  RAM's,  ROM's, 
MPU's,  and  various  other  electronic 
delights.  Upon  completion  of  his 
Branched  to  page  47 
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I  recently  returned  from  a  trip 
through  Europe.  While  there,  I  visited 
a  couple  of  computer  stores  to  see 
how  the  computer  hobby  industry  is 
doing  in  Europe.  I  visited  two  stores: 
Microcomputer  Systems,  operated 
by  Dr.  E.  Albarda  outside  of  the 
Hague  in  the  Netherlands,  and  The 
Computer  Boutique,  operated  by  An- 
drew Siligman  in  Paris,  France.  Dr. 
Albarda  in  the  Hague  really  has  a 
small  business  systems  store;  he 
does  not  operate  a  computer  store 
in  the  U.S.A.  fashion.  His  customers 
are  entirely  small  businesses  buying 
computer  systems  for  their  internal 
data  processing.  Andrew  Siligman's 
Computer  Boutique  in  Paris  is  still 
too  new  to  have  developed  a  pattern, 
but  for  the  moment  it  looks  more 
like  a  typical  U.S.A.  computer  store. 
An  interesting  venture  for  Andrew 
Siligman  is  that  he  will  have  Christ- 
mas displays  at  Le  Printemps  and 
the  Galerie  Lafayette,  the  two  larg- 
est department  stores  in  Paris. 
These  displays  will  show  computer 
systems  for  small  businesses  and 
hobbyists.  So  far  as  I  know,  this  is  a 
first  in  the  world  —  computer  sys- 
tems being  displayed  in  department 
stores  as  Christmas  presents. 

The  European  computer  hobby  in- 
dustry, and  European  computer 
stores  in  general,  are  probably 
twelve  to  eighteen  months  behind 
the  U.S.A.  I  doubt  if  there  are  more 
than  ten  computer  stores  in  all  of 
Europe  at  the  present  time.  The  prin- 
cipal reason  for  this  is  a  question  of 
customer  understanding.  True,  the 
economics  of  computer  stores  in 
Europe  are  not  quite  as  favorable  as 
they  are  in  the  U.S.A.,  but  I  do  not 
believe  this  to  be  a  major  factor. 
There  are  as  yet  very  few  European 
manufacturers  of  hobby  products, 
and  the  U.S.  manufactured  products 
all  cost  approximately  25%  more  in 
Europe.  With  the  exception  of  Bri- 
tain, however,  salaries  in  Northern 
Europe  are  quite  comparable  to 
U.S.A.  salaries;  in  Scandinavia  and 
Germany  average  salaries  are  prob- 
ably a  little  bit  higher  than  they  are 
in  the  U.S.A.  Thus,  the  cost  of  a  com- 
puter system  in  itself  is  no  more  of  a 
deterrant  in  Europe  than  it  is  in  the 
U.S.A.  Once  European  customers  dis- 
cover what  is  available,  I  believe  the 
market  will  be  just  as  vigorous  as  it  is 
over  here.  My  conclusion  is  that  there 
is  an  enormous  opportunity  in  Europe 
for  experienced  U.S.A.  store  opera- 
tors to  do  it  again  over  there. 

The  controversy  of  tested  and  un- 
tested parts  rolls  on.  G.  Lewis  Roberts 
in  his  letter  (which  was  printed  in  the 
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pretty  much  corrobates  the  conclu- 
sions to  which  I  have  come.  There 
are  a  few  good  manufacturers  of 
hobby  equipment  and  there  are  plen- 
ty of  bad  ones.  We  too  have  received 
a  number  of  favorable  comments 
regarding  SD  Sales,  as  I  mentioned 
last  month. 

(Regarding  the  title  of  my  column. 
Lewis,  if  you  go  back  to  the  first 
issue  you  will  see  that  I  do  not  claim 
to  be  "The  Fountainhead,"  rather,  I 
am  writing  "From  the  Fountain- 
head"  —  the  area  around  San  Fran- 
cisco where  so  much  of  the  hobby 
industry  is  headquartered.) 

Bill  Regan,  president  of  Technico, 
wrote  giving  the  cost  of  rigorously 
testing  parts.  Bill  says  that  Technico 
tests  all  their  products  to  accepted 
industry  standards,  and  this  adds 
approximately  $5.00  to  the  cost  of 
an  assembled  microcomputer.  For 
$20.00,  Technico  will  take  an  un- 
assembled kit  and  run  it  through 
their  automatic  tester  for  you.  If  you 
have  an  untested  kit  and  you  live 
near  Technico,  I  seriously  urge  you 
to  take  advantage  of  Bill's  service. 
The  Technico  telephone  number  in 
Maryland  is  (301)  461-2200. 

In  the  next  few  months  I  would 
like  to  describe  some  end-userappli- 
cations,  based  on  microcomputer 
systems,  which  are  available  on  a 
turn-key  basis.  I  am  interested  in 
business  accounting  systems,  in- 
strumentation systems,  or  anything 
else  you  may  have  put  together.  I  re- 
ceive many  inquiries  from  potential 
customers  for  such  systems,  but 
surprisingly  few  telephone  calls  from 
people  who  have  products  for  sale.  I 
believe  there  is  an  excellent  market 
developing  for  this  kind  of  turn-key 
system. 

For  those  of  you  who  have  already 
developed  an  end-user  application 
which  you  think  is  salable,  please 
send  me  information.  If  it  looks 
good  I  will  describe  it  in  my  column, 
allowing  computer  stores  and  cus- 
tomers to  contact  you  directly. 

If  you  do  not  have  an  end-user  ap- 
plication but  have  your  own  micro- 
computer system,  let  me  urge  you  to 
put  something  together.  There  is  a 
good  chance  that  what  you  put 
together  will  never  sell  and  wil  be  a 
financial  failure;  but  there  is  a  small 
chance  that  it  will  do  very  well.  For 
the  next  year  or  two,  the  market  is 
absolutely  ready  for  end-user  appli- 
cations built  around  microcomputer 
systems;  so  all  of  you  hobbyists  out 
there  get  to  work.  My  telephone  num- 
ber is  (415)  548-2805. 


DECEMBER  1977 


Now  Dynabyte  builds  three  Great  Memories 

New!  1 6k  and  32k  fully  static  RAM's.  With  either  250  ns.  or  450  ns. 
typical  access  time^ Assembled.  Tested.  Burned  in.  Guaranteed. 
Like  our  16k  dynamic  RAM.  Built  as  solid  as  the  4,400  year -old  pyramids.  « 


Ancient  Egyptians  didn't  stop 
with  just  pne  pyramid.  The  Great 
Pyramid  stands  on  the  Plain*of 
Gizeh  with  two  other  monuments 
erected  for  kings  and  queens. 

Dynabyte  didn't  stop  with  one 
1 6k  dynamic  RAM,  either.  Now 
you  can  get  1 6k  and  32k  fully 
static  RAM's  that  are  built  with  the 
same  unmatched  engineering 
ability  and  manufacturing  skill 
that  went  into  Egypt's  wonders  of 
the  ancient  world. 

When  we  say  built,  we  mean 
completely  built.  Assembled, 
tested  and  burned  in.  We  don't 
leave  anything  undone.  That  way, 
you  can  buy  any  Dynabyte 
memory  and  know  that  it  is  backed 
by  a  factory  guarantee  for  one  full 
year.  Kits  and  semi-kits  can't 
say  that. 

Our  1 6k  static  and  our  32k 
static  are  available  with  either  250 
ns.  or  450  ns.  access  time.  Our 
250  ns.  module  is  completely 
compatible  with  the  4MHz  Z-80A 
processors.  The  450  ns.  modules 
are  compatible  with  the  8080  and 
the  faster  3MHz  8085  processors. 

The  Great  16k  Static 
Memory.  250  ns.,  $555. 450 
ns.,  $525. 

•  4k  block  addressing  along  4k 
boundaries 


•  Bank  Select 

•  Write  Protect  with  alarm  for 
each  4k  block 

•  full  Schmitt  trigger  buffering 

•  No  DMA  restrictions 

•  Completes- 100  bus  com- 
patibility, including  the  Alpha 
Micro  and  Z-2. 

The  Great  32K  Static 
Memory.  250  ns.,  $995. 450 
ns.,  $925. 

•  4k  boundary  addressing 

•  Full  Schmitt  trigger  buffering 

•  No  DMA  restrictions 


Why  Dynabyte  doesn't 
build  memory  kits 

Assembling  a  kit  can  be  fun; 
almost  anyone  can  do  it. 

But  how  about  testing  it? 
Do  you  have  the  test  programs 
and  equipment?  Do  you  know 
which  memory  test  program 
uncovers  pattern  sensitivity? 
Or  which  finds  shorted  data 
bits  but  won't  find  address 
decoder  faults? 

We  do.  It's  our  business.  We 
have  the  200  MHz  oscillo- 
scopes, the  logic  analyzers,  the 
burn-in  chambers,  and  the  test 
programs.  We  find  the  bugs, 
even  the  subtle  ones. 

Which  lets  you  concentrate 
on  computing. 


•  Conservative  thermal  design 

•  Complete  S- 1 00  compati- 
bility, including  the  Alpha 
Micro  and  Z-2. 

The  Great  16k  Dynamic 
Memory.  $399. 

•  Highly  cost  effective 

•  No  wait  states 

•  Transparent  refresh 

•  1 6k  addressing  boundaries 

•  Widest  S- 1 00  mainframe  and 
disk  system  compatibility 

All  of  Dynabyte's  memories 
meet  rigid  industrial  grade  stand- 
ards. Design,  components,  con- 
struction, testing  and  perfor- 
mance. But  if  a  module  ever  needs 
repair,  we  provide  factory  service 
with  24  hour  turnaround  for  both 
warranty  and  non-warranty  work. 

Ask  for  the  Great  Memories  by 
Dynabyte  at  your  local  computer 
store.  You  can  also  pick  up  com- 
plete product  information  while 
you're  there. 

But  if  you  haven't  got  a  local 
computer  store,  write  Dynabyte, 
Inc.,  4020  Fabian,  Palo  Alto,  CA 
94303.  Or  telephone  (41 5) 
494-7817. 


Builders  of  Great  Memories 


DECEMBER  1977 


CIRCLE  INQUIRY  NO.  17 


INTERFACE  AGE  27 


[LM1 

By  Roger  C.  Garrett 

Founder  of  the  Rhode  Island  Computer 
Hobbyist  Club 


never  have  been  able  to  repair  it  if 
anything  went  wrong.  So  my  'compu- 
ter' now  sits  in  my  work  room;  a  beau- 
tifully detailed  front  panel,  a  half- 
wired  PC  board,  and  a  set  of  sche- 
matics which  will  never  know  life. 

But  all  is  not  lost.  My  own  per- 
sonal requirements  for  a  home  sys- 
tem, the  capabilities  of  commercial- 
ly available  units,  my  financial 
status,  and  commercial  prices  have 
finally  met  on  the  same  path.  The 
ready-made  affordable  computer 
has  arrived. 

I  now  have  three  major  'appliance' 
computer  manufacturers  to  choose 
from.  Based  on  their  advertising  bro- 
chures I  decided  to  investigate  the 
Commodore  PET.  When  it  was  first 
announced  I  wrote  them  a  letter  ask- 
ing for  a  user's  manual  so  that  I 
could  evaluate  the  PET  to  make  sure 
that  it  best  fit  my  needs  before  send- 
ing in  the  $600,  the  current  price  of 
the  PET.  I  received  a  courteous  reply 
stating  that  the  manual  would  not  be 
available  until  hardware  deliveries  be- 
gan in  September.  That  sounded  rea- 
sonable. I  am  well  aware  of  the  prob- 
lems in  producing  a  technical  manual. 

When  I  saw  a  sales  representative 
at  the  National  Computer  Confer- 
ence in  June  I  got  the  same  response: 
"September  delivery."  Come  Sep- 
tember I  wrote  another  letter  asking 
if  I  could  buy  the  user's  manual.  The 
response  this  time  was  "It  should  be 
available  in  December."  September 
delivery  of  the  hardware  but  Decem- 
ber delivery  of  the  manual  that  tells 
you  how  to  use  it!  That  sounded  rather 
strange  to  me.  I  wondered  how  those 
customers  who  had  already  received 
their  units  could  possibly  be  using 
them  to  their  fullest  potential,  or  any 
potential  for  that  matter,  without 
some  kind  of  instructions. 

Next  I  attended  the  Personal  Com- 
puter Exposition  in  New  York  City  as 
a  representative  of  INTERFACE 
AGE.  Again  I  tried  to  get  some  writ- 
ten specifications  about  the  PET 
other  than  the  two-page  sales  bro- 
chure. I  was  told  that  a  'preliminary' 
user's  manual  was  being  produced 
but  that  I  couldn't  get  one.  I  would 
have  to  buy  the  computer  to  get  the 
manual.  They  would  not  sell  the  man- 
ual separately.  When  I  asked  how  a 
potential  customer  could  evaluate 
with  accuracy  whether  the  PET  would 
meet  his  requirements,  I  was  told  ". . 
.  by  buying  it."  Send  in  your  $600 
and  three  months  later  (delivery  90 
to  120  days)  you  can  decide  whether 
you  spent  your  money  wisely. 

Obviously  I  wasn't  getting  any- 
where. A  few  days  later  I  called  Com- 
modore and  spoke  to  someone  in 
the  sales  department.  I  figured  that 
if  the  people  manning  the  demonstra- 
tion booths  at  the  computer  shows 
didn't  want  to  give  out  too  much  in- 


formation at  least  the  sales  office 
would  be  anxious  to  get  a  satisfied 
customer.  It  was  the  same  story: 
send  in  the  cash.  I  began  to  under- 
stand the  frustration  of  a  friend  of 
mind  who  worked  at  Brown  Universi- 
ty in  Rhode  Island.  He,  too,  had  con- 
tacted Commodore  when  they  first 
announced  the  PET  and  requested 
certain  details.  Their  answer  was 
"We  don't  have  a  purchase  order 
from  you  so,  although  we  have  the 
answers  to  your  questions  we  can't 
give  them  to  you." 

Now  please  understand,  I  think 
the  PET  is  a  great  little  computer  at 
a  fantastic  price  and  I  may  just  pur- 
chase one  yet.  Along  with  the  Radio 
Shack  and  Heath  computers,  PET  is 
sure  to  mark  a  new  era  in  computer 
technology,  comparable  to  the  im- 
pact of  the  Altair.  The  problem 
seems  to  be  that  no  one  has  told 
Commodore  how  to  sell  it.  A  com- 
puter is  not  a  washing  machine  or  a 
stereo.  It  is  an  intelligence  device 
and  as  such  it  uses  and  capabilities 
are  far  reaching  and  diverse.  The 
potential  customer  will  want  to 
know  exactly  what  to  expect  for  his 
money.  Can  he  plug  in  his  voice  out- 
put unit?  If  not,  how  can  he  interface 
to  the  S-100  bus?  Can  he  set  it  up  as 
a  multiprocessing  system?  Can  he 
plug  in  his  own  keyboard  or  TV  set? 
How  does  he  write  and  load  machine 
language  programs?  What  are  the 
BASIC  commands  it  recognizes? 

If  I  am  going  to  buy  a  PET,  or  any 
computer  for  that  matter,  I  want  to 
know  what  I  am  getting.  It  should 
not  be  too  much  to  ask  that  the 
manufacturer  supply  the  answers  in 
a  manual  or  comprehensive  bro- 
chure. They  can  charge  for  the 
manual;  that  makes  sense,  but  give 
us  the  answers.  Let  us  evaluate 
before  spending  what  for  most  of  us 
is  a  substantial  amount  of  money. 

Now,  I  don't  mean  for  this  to  deter 
anyone  from  buying  a  PET  or  other 
hardware.  What  I  am  saying  is  that 
rightly  we  should  expect  full  infor- 
mation about  products  and  easy  ac- 
cess to  that  information  —  not  by  in- 
dividual answers  over  the  phone  — 
so  that  we  hobbyists  may  make  in- 
telligent purchasing  decisions. 

Let  me  say,  finally,  that  so  far  I 
have  only  attempted  to  get  informa- 
tion from  Commodore.  I  do  not  know 
what  the  sales  policy  is  at  the  other 
major  'appliance'  computer  manufac- 
turers. I  offer  this  observation  to 
them,  however;  hobbyists  and  per- 
sonal computer  users,  like  their 
computers,  are  hungry  for  informa- 
tion. They  will  evaluate  accurately  a 
product  before  buying  it.  Satisfy  the 
customer  before  the  sale  and  he  will 
remain  happy  after. 


Several  years  ago  when  the  hob- 
byist computer  industry  was  in  its 
infancy  and  the  now-famous  Altair 
had  just  been  introduced,  I,  like 
many  others,  was  fascinated  by  the 
possibility  of  having  my  own  system 
at  home.  At  that  time,  however,  a  six- 
hundred-dollar  investment  in  hard- 
ware was  simply  out  of  the  question. 

I  decided  to  watch  and  wait.  Over 
the  following  months  other  commer- 
cial systems  appeared  on  the  mar- 
ket; some  with  expanded  capabili- 
ties, others  with  only  the  barest  of 
boards.  My  interests,  however,  had 
grown  tremendously  and  I  was 
seriously  considering  the  purchase 
of  a  system.  Price  was  still  a  factor, 
and  none  of  the  systems  had  exactly 
what  I  wanted.  An  associate  of  mine 
with  an  equally  keen  interest  in 
microprocessors  suggested  I  build 
my  own,  not  from  a  kit  but  from 
scratch.  Well,  this  was  a  bit  out  of 
my  line,  for  I  am  a  software  systems 
analyst  not  a  design  engineer.  Since 
my  friend  is  a  design  engineer,  we 
decided  to  combine  efforts  and 
build  our  own. 

I  drew  up  a  set  of  specifications  of 
what  I  wanted  the  computer  to  do, 
including  a  fancy  front  panel  that 
strongly  resembled  a  DEC  PDP-12. 

While  I  built  the  front  panel  (25 
rocker  switches,  1  toggle  switch,  7 
momentary  push  buttons,  and  30 
LEDs)  and  wrote  a  cross-assembler 
in  Fortran  for  the  MCS-6502,  the 
CPU  of  our  system,  my  friend  de- 
signed the  logic  of  the  system. 
When  that  was  finally  completed  we 
began  the  task  of  acquiring  the  re- 
quired parts  and  tools,  chips,  wiring, 
sockets,  LEDs,  wire-wrap  tools,  PC 
boards,  and  so  on.  The  estimated 
final  cost  would  be  about  $200,  not 
much  higher  than  our  original  esti- 
mate and  quite  a  savings  over  the 
commercial  system. 

Unfortunately,  during  the  year  and 
a  half  that  we  worked  on  our  home- 
brew system  the  entire  computer 
industry  was  overtaking  us.  Our 
setup  would  be  obsolete  before  it 
was  finished.  The  S-100  bus  had 
become  a  standard  and  we  had  not 
allowed  for  it.  With  my  own  limited 
knowledge  of  electronics,  even  if  we 
had  ever  gotten  it  running,  I  would 
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The  Dumb  Terminal 
lets  you  put  it  all  together. 


With  the  new,  lower -priced  Dumb  Terminal™  Kit,  that  is. 
Pick  one  up  and  escape,  once  and  for  all,  the  headaches 
of  scavenged  teletypes  and  jury-rigged  TV  sets.  With  just 
a  little  time  and  aptitude,  you  can  have  a  live  and  working 
Dumb  Terminal  right  in  your  own  home,  garage,  or 
business.  One  that  lets  you  get  it  all  out  of  your  system 
—  or  into  it. 

Forget  the  cheap  imitations,  with  their  overblown 
price  tags  and  interminable  lists  of  options.  With 
the  Kit,  you  can  build  yourself  the  same,  old 
basic  Dumb  Terminal  that's  been  selling  over 
1500  units  a  month.  With  basic,  sensible 
features  like  a  bright  12"  diagonal  screen. 
Fifty -nine  data  entry  keys.  1920  characters 
displayed  in  24  rows  of  80  letters.  Plus  33 
positive  action  switches  that  let  you  activate 
functions  like  1  of  1 1  different  baud  rates,  an 
RS232C  interface,  or  a  20mA  current-loop. 
And  more.  Not  bad  for  Dumb 

All  you  need,  besides  the  Kit,  is 
some  initiative,  and  a  few  basic 
tools  —  a  good  soldering  iron, 
wire  cutters,  needle -nose  pliers, 
and  one  or  two  trusty  screw- 
drivers. The  Dumb  Terminal 
Kit  provides  you  with  every-  V 
thing  else.  Including  an 
attractive  cabinet,  CRT 
screen,  keyboard,  PC 
board,  and  all  essential 


electronic  components.  Naturally,  you  also  get  illustrated, 
step -by -step  assembly  instructions,  not  to  mention  an 
easy -to -understand  operator's  manual. 

So,  if  you'd  like  more  input  on  the  Dumb  Terminal 
Kit,  just  fill  out  the  coupon  and  we'll  send  you  complete, 
free  information. 

Oh,  and  by  the  way,  just  by  sending  in  the  coupon, 
you  will  be  made  a  charter  member  of  the  Dumb 
Terminal  Fan  Club.  A  select  organization  that  will 
send  you  your  own  nifty  Dumb  Terminal  Fan 
Club  Kit,  containing:  an  official  certificate 
of  membership;  an  autographed  photo  of  the 
Dumb  Terminal  himself;  and  a  bona  fide 
membership  card  to  prove  irrefutably  you're 
"One  of  Us'.'  (Sorry,  limit  one  kit  per  person.) 
And,  if  you  include  a  trifling  $6.00,  you 
can  have  your  very  own  Dumb  Terminal 
T-shirt.  (No  limit  at  all  on  these.) 

Simply  mail  the  coupon  and  get  the  whole 
assortment.  And  find  out  why  members  of  the 
Dumb  Terminal  Fan  Club  are  some  of 
the  smartest  people  around. 


"Dumb  Terminal"  is  a  trademark  of  Lear  Sieglei;  Inc., 
E.I.D./Data  Products,  714  N.  Brookhurst  St.,  Anaheim, 
92803,  (800)  854-3805.  In  California  (714)  774-1010. 


for  an  official  Dumb  Terminal  T-shirtfs). 

Please  make  all  checks  and  money  orders  payable  to  LeAnce  &  Reiser,  < 

Quantity  and  size(s)  of  shirt(s)  required:  _S  _M  L  — _XL 

Rush  this  application  to:  Dumb  Terminal  Fan  Club  Headquarter 
c/o  LeAnce  &  Reiser,  PO.  Box  17123,  Irvine,  CA  92714. 


Editorial 


Home, 

Mother  and  the 
Microcomputer 

By  Linda  Folkard-Stengel,  Feature  Editor 


The  microprocessor  like  the  laser  of  two  decades' 
yore,  is  a  technology  in  search  of  applications.  This  is 
doubly  true  in  the  case  of  the  device  within  the  home.  In- 
deed the  microcomputer's  growth  as  a  personal  toy  has 
been  phenomenal;  still  it  remains  an  intruder,  often  con- 
sidered an  eyesore  to  the  decor  or  a  tolerated  strain  on 
the  budget,  a  curmudgeon  resented  by  wives  and 
children  who  often  feel  that  is  competes  with  them  for 
father's  all-too-scarce  company. 

It  does  not  need  to  be  this  way.  The  computer  is  an 
amiable  leprechaun,  willing  and  able  to  be  "adopted"  in- 
to the  family.  It  can  perform  useful  services  for  the 
home  in  return  for  the  space  it  occupies,  the  installment 
payments  it  occasioned  and  the  power  it  consumes.  How? 
By  becoming  the  electronic  steward  of  the  household. 

First  one  must  define  a  household.  It  is  any  dwelling 
of  permanent  residence  from  a  one-room  rural  hut  or  ur- 
ban "pad"  to  a  mansion  or  palace.  A  household  may  be 
composed  of  from  one  person  to  an  extended  family, 
their  servants  and  livestock.  However,  in  this  context  we 
may  limit  our  definition  to  a  family  composed  of  mother, 
father  and  their  children.  We  may  also  define  their  dwell- 
ing as  a  single-family  detached  house.  This  image  of 
course  is  misleading  for  it  comprizes  only  six  percent  of 
the  census-tabulated  households  in  North  America.  The 
popular  image  of  this  dwelling  is  a  house  resplendent 
with  the  amenities  of  the  Space  Age. 

In  fact  the  opposite  is  true.  The  domestic  dwelling 
has  remained  virtually  unchanged  for  seven  millenia. 
When  Sir  Leonard  Woolley  excavated  Ur  of  the  Chaldees, 
he  uncovered  floorplans  of  private  homes  which  he 
describes  as  "modern"  by  20th-century  standards. 

We  could  reverse  that  point  of  view  to  conclude  that 
our  domestic  architecture  is  so  antiquated,  as  to  be 
ante-diluvian. 

Our  room  arrangements  differ  little  from  the  Sumerians: 
a  suite  of  kitchen,  dining  room,  storerooms,  bedrooms, 
nurseries,  bathrooms  and  workrooms  all  connected  by 
indoor  corridors  or  outdoor  walkways.  In  each  room  are 
furnishings  placed  along  walls  or  grouped  in  the  center. 
Then  as  now  some  rooms  were  sparsely  furnished,  and 
some  cluttered. 

The  introduction  of  domestic  plumbing  is  ancient. 
Knossos  had  hot  and  cold  running  water.  This  amenity 
remains  the  baseline  of  good  housing  to  this  day.  What 
about  the  products  and  services  of  energy  utilities? 
Conduits  are  integral  with  the  building,  but  few  appli- 
ances are  planned  and  built  into  the  house.  As  appliances 
are  purchased,  room  is  found  for  them.  Most  homes, 
even  ten-year-old  ones,  lack  the  number  of  power  out- 
lets needed  to  accommodate  the  family's  collection  of 
appliances.  This  is  a  hazardous  situation  often  leading 
to  tragic  consequences. 

Even  when  we  discount  the  worst  cases  of  hazardous 
construction,  we  often  find  the  family  forced  to  live 
around  the  furnishings.  "Buy  fewer  of  those  gadgets," 
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some  say.  That  is  not  the  solution.  Why  strip  the  house 
of  its  automatic  laundry,  its  microwave  cooker,  its  multi- 
ple television  sets  and  its  useful  bench  and  desk  tools? 
They  save  time  and  alleviate  us  from  the  ugliest  drudger- 
ies. Rather  we  should  design  the  house  around  these 
furnishings  to  integrate  them  into  the  whole  structure, 
thereby  saving  space  and  consuming  the  least  amount 
of  energy. 

The  gross  sum  of  kilowatts  and  thermal  units  con- 
sumed by  private  households  is  not  a  "bucket  from  the 
ocean."  Because  of  its  haphazard  growth  and  develop- 
ment, the  household  is  very  wasteful!  Thermal  loss  is  a 
measurable  factor.  Waste  includes  overdesign  of  cer- 
tain motors  and  systems  designed  to  operate  at  con- 
stant peak  load.  On  a  national  scale  a  vast  inventory  of 
funds  and  energy  is  tied  ud  in  the  ownership  and  storage 
of  expensive  equipment  used  only  periodically.  In  the 
past  few  years  this  situation  is  being  recognized  by  the 
public  who  make  increasing  use  of  equipment  rentals. 

With  the  appalling  rise  in  energy  costs,  private  waste- 
fulness characteristic  of  the  Fifties  and  Sixties  is  not 
likely  to  recur.  Present  power  bills  teach  a  lesson  of 
frugality  for  all  but  the  very  rich. 

At  this  time  frugality  in  the  home  must  primarily  mean 
self-denial  because  the  domestic  sector  has  been  ig- 
nored as  a  beneficiary  of  the  invention  bonanza.  That 
sounds  like  a  contradiction  since  the  popular  marketing 
target  is  the  family.  Take  a  closer  look  to  find  that  most 
of  what  is  offered  the  family  is  technologically  fifth- 
generation  vintage.  A  technological  breakthrough  is  an 
appliance  such  as  a  box  with  a  piston  which  converts 
100  pounds  of  garbage  into  100  pounds  of  garbage. 

One  reason  for  this  state  of  affairs  might  be  because 
so  few  women  are  involved  in  technical  design.  The  rela- 
tively few  women  engineers  not  engaged  in  aerospace 
work  are  either  in  life  sciences  or  teaching.  This  has  left 
the  decision  of  domestic  design  in  the  hands  of  males 
who  in  turn  are  directed  in  their  projects  by  other  males 
from  management.  This  last  group  is  notorious  for  spend- 
ing the  least  time  at  home. 

The  industries  involved  in  supplying  goods  and  ser- 
vice to  the  private  life  sector  strive  for  convenience  and 
simplicity  in  operation  as  well  as  the  shortest  mean 
time  between  failure.  Advertising  campaigns  stress 
"convenience"  and  convert  MTBF  into  "fashion."  In 
their  image  anything  operated  by  mother  must  have 
turnkey  capability  only.  Being  exposed  to  no  opposing 
view,  she  too  believes  this  —  most  of  the  time.  But  that 
wall  of  dogma  is  crumbling.  Courses  in  auto  repair  are 
well  attended  by  the  homemaker  group  and  the  sale  of 
hand  calculators  has  intensified  the  veracity  in  weights 
and  prices. 

As  the  microcomputer  gains  its  place  as  another 
home  appliance,  its  use  by  the  homemaker  will  increase, 
especially  when  the  devices  change  role  from  additional 
dustcatchers  to  useful  tools. 
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Earlier  I  spoke  of  the  micro  system  as  an  electronic 
steward  in  the  household.  What  can  be  foreseen  as  its 
functions  in  this  role?  First  it  can  help  in  meal  prepara- 
tion. Then  it  can  monitor  thermal  needs  for  each  room  in 
actual  occupation.  It  can  meter  water  use  for  peak  and 
low  periods  of  the  day;  direct  gardening  requirements  of 
fertilizers  and  irrigation  and  calculate  growth  schedules 
of  plants.  The  microprocessor  can  control  security 
devices  such  as  burglar  alarms,  electrified  fences  and 
custom  radio  signalled  door  openers.  When  the  home  is 
unoccupied,  a  program  can  direct  lighting  patterns  to 
simulate  occupancy.  Coupled  with  vibration  sensors  the 
microprocessor  could  be  used  to  turn  off  the  gas  in  case 
of  earthquake,  accidental  ramming  or  windstorms.  Gas- 
caused  fires  are  frequent  secondary  damage  after  these 
events,  often  causing  more  devastation  than  the  original 
trauma. 


There  is  a  rich  potential  for  design  of  the  micropro- 
cessor into  home  applicaitons.  The  most  qualified 
group  to  undertake  this  task  would  seem  to  be  the 
woman  already  employed  in  technical  endeavors.  Her 
familiarity  with  the  home  as  a  system  permits  her  to  en- 
vision problems.  Since  more  of  her  private  life  is  spend 
in  time-wasting  errands  than  other  members  of  the  fami- 
ly, it  is  in  her  interest  to  upgrade  the  management  objec- 
tives of  the  household.  The  technical  woman  might  be 
better  qualified  to  envision  the  design  interface  between 
the  world  of  sliderules  and  the  world  of  cookbooks  re- 
sulting in  a  crop  of  hardware,  software  and  firmware  in- 
telligible to  the  public. 

The  family  should  not  be  denied  the  comforts  that  the 
Space  Age  can  offer.  However,  if  the  home  is  to  survive 
as  a  nest  for  the  traditional  family,  it  must  integrate 
technology,  not  avoid  it. 
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Unless  you're  one  of  the  increasing  number  of  womer. 
in  the  data  processing  field  you  probably  don't  know 
much  about  computers.  You  know  that  they  are  large, 
that  big  corporations  use  them  for  inventory  control  and 
payroll  processing,  and  you  know  that  once  in  a  while 
they  foul  up  your  gas  bill. 

Now  your  husband  has  brought  home  something  a  little 
larger  than  a  typewriter  and  introduced  it  as  his  new 
computer.  What  do  you  do? 

Forget  about  the  fire  ax  or  the  divorce  settlement  for  a 
moment.  The  chances  are  that  you  can  get  just  as  much 
use  out  of  that  gadget  as  your  spouse,  and  have  just  as 
much  fun  doing  it.  Yes,  some  computers  are  large,  and 
corporations  use  them  for  a  multitude  of  purposes. 
True,  they  are  often  blamed  for  oddities  in  the  normal 
flow  of  business.  Usually,  however,  they  work  correctly. 
And  they  can  work  for  small  companies  as  well  as  large 
ones  —  companies  the  size  of  your  family. 

That  new  computer  can  help  balance  the  budget,  con- 
vert your  favorite  recipe  into  metric,  and  maintain  a  laun- 
dry or  grocery  list.  It  can  calculate  how  many  hours  the 
roast  has  to  stay  in  the  oven,  and  entertain  you  when 
there's  nothing  on  television. 

Your  new  home  computer  has  as  much  power  and  ability 
as  some  of  the  commercial  computers  of  fifteen  years 
ago.  It  is  a  tool,  and  a  tool  which  can  be  both  valuable 
and  rewarding  to  use.  The  main  advantages  of  a  com- 
puter are  that  it  can  process  information  very  rapidly, 
and  it  can  do  the  same  thing  over  and  over  thousands  of 
times  without  getting  bored  or  making  mistakes.  A  com- 
puter isn't  smart,  as  humans  think  of  intelligence,  it  just 
has  a  very  good  memory. 

What  do  you  have  to  know  to  use  a  computer?  Not 
much  more  than  you  need  to  know  to  operate  an  adding 
machine.  Forget  about  the  circuit  boards,  the  integrated 
circuits,  and  how  many  bits  there  are  in  a  byte.  Unless 
you  really  want  to  get  down  to  the  nuts  and  bolts  of 
working  with  the  equipment,  all  you  really  have  to  learn 
is  how  to  communicate  with  the  machine. 

Computers,  like  people,  speak  different  languages. 
Most  of  the  smaller  computers  on  the  market  today  use 
a  programming  language  called  BASIC.  This,  like  the 
other  programming  languages,  is  just  a  set  of  instruc- 
tions or  commands  that  the  computer  is  built  to  under- 
stand. A  series  of  these  instructions  is  called  a  program. 
A  computer  program  can  make  the  machine  accept  in- 
formation and  store  it,  add  numbers  together,  subtract, 
multiply  and  divide.  It  can  also  instruct  the  computer  to 
display  information  and  to  process  it  in  a  special  order. 


Although  programming  looks  baffling  at  first  glance 
there  is  no  particular  mystery  about  it.  Let's  take  a  look 
at  this  little  example,  which  calculates  the  cooking  time 

for  a  pot  roast. 
10  let  a  =  o 

20  LET  B  =  0 
30  LET  C  =  0 

40  PRINT  "HOW  MANY  WHOLE  POUNDS  DOES  IT  WEIGH?" 
50  INPUT  A 
60  A  =  A  •  16 

70  PRINT  "AND  HOW  MANY  OUNCES?" 
80  INPUT  B 
90  X  =  A  +  B 

100  PRINT  "WELL-DONE  (1),  MEDIUM  (2),  OR  RARE  (3)?" 

110  INPUT  C 

120  IF  C  =  1  GOTO  160 

130  IF  C  =  2  GOTO  180 

140  Y  =  X  •  1.25 

150  GOTO  190 

160  Y  =  X  •  1.87 

170  GOTO  190 

180  Y  =  X  •  1.56 

190  Y  =  Y/60 

200  PRINT  "COOK  IT  FOR";Y;"HOURS." 
210  END 

First,  notice  the  numbers  on  the  left  side.  These  are 
line  numbers.  A  program  usually  starts  at  line  number  10 
with  each  additional  line  number  increased  by  ten.  This 
way  you  can  put  in  extra  lines  later,  if  you  need  to.  Line 
numbers  are  necessary  because  they  provide  a  map  for 
the  machine.  Without  the  numbers  the  computer  would 
lose  its  place  in  the  program. 

The  first  three  lines  of  our  program  are  for  what  is  called 
"initialization."  This  means  that  you  have  set  the  values 
to  something  (zero  in  this  case)  to  be  sure  that  your  later 
calculations  will  be  correct.  Initialization  is  not  always 
necessary,  but  it  never  hurts  and  can  be  very  valuable. 

On  Line  40  there  is  a  PRINT  statement.  This  directs 
the  computer  to  display  the  line  that  is  in  quotation 
marks.  The  INPUT  line  following  it  tells  the  program  to 
wait  for  a  number  from  the  person  talking  to  it. 

Probably  the  most  common  programs  running  on  home 
computers  today  are  game  programs.  Chances  are  that 
the  man  in  your  life  has  one  running  on  his  computer 
right  now.  Game  programs  are  popular  with  the  hobbyist 
for  two  main  reasons.  First,  they  are  relatively  easy  to 
program  and  fun  to  play.  Second,  not  many  people  have 
really  worked  on  the  other  things  the  home  computer 
can  do. 
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The  disk  system  you  want 
at  a  price  you  didn't  expect  from  a 
company  that  understands  systems, 
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THE  VISTA  *50 
FLOPPY  DISCOUNT 


We  know  that  one  of  the  biggest  problems  in 
personal  computing  is  that  you're  buying  with 
I    your  own  personal  dollars. 

That's  precisely  why  you're  going  to  like 
doing  business  with  us. 

We're  Vista  Computer  Company,  the  personal 
computer  systems  brainchild  of  the  business  com- 
puter systems  people  at  Randal  Data  Systems. 

And  our  V80  Floppy  Disk  System  is  a  perfect 
example  of  how  we're  prepared  to  help  you  get  the 
most  out  of  your  personal  computing  dollars. 

$649  buys  you  the 
whole  kit  and  kaboodle 

The  $649  you  spend  on  a  Vista  V80  Floppy 
Disk  System  ($749  assembled)  gets  you  every- 
thing you  need: 

An  80K  byte  minifloppy  drive  (assembled  and 
tested)  that  can  be  powered  directly  by  your 
8080  or  Z-80  computer.  (Case  and  power 
supply  optional.) 
An  I/O  cable  and  a 
single  card,  S100  bus- 
compatible  controller  kit 
that  handles  up  to  four 
W  drives  and  includes  a  PROM 
W  for  bootstrap  loading  (addi- 
W    tional  drives  just  $399). 
W        VOS,  the  most  advanced 
W    microcomputer  disk  operating 
¥    system  available,  and  our 
*    BASIC-E  compiler,  designed 
to  work  with  VOS,  all  on  a 


r 


single  diskette.  Software  functions  include 
instantaneous  program  loading,  named  dynamic 
files,  program  editing,  assembling,  debugging, 
batch  processing,  and  file  copying  on  back-up 
diskettes. 

All  backed  by  the  Vista  90-day  warranty,  mem- 
bership in  VUE  (Vista  Users'  Exchange),  and 
Dataforce,  our  associated  service  company  with 
115  locations  throughout  the  country. 

Test  drive  the  V80 
at  your  local  computer  store 

Drop  by  your  nearest  computer  store  and  run 
the  V80  through  its  paces.  Once  you  find  out  what 
it  can  do  for  you,  you'll  see  that  our  combination 
of  high  performance  and  low  price  is  hard  to  beat 
and  easy  to  take. 

We  love  to  take  orders 

If  you'd  like  us  to  ship  you  a  Vista  V80  Floppy 
Disk  System,  they're  available  now.  Just  send  us  a 
check  or  money  order  for  the  amount 
of  purchase,  or  your  BankAmericard/ 
VISA  or  Master  Charge  account 
number  with  expiration  date  and 
authorized  signature.  California  resi- 
dents add  6%  sales  tax.  Uncertified 
checks  require  six  weeks  processing. 

To  place  your  order,  or  to  obtain 
further  information,  call  or  write  today. 

Vista  Computer  Company,  2807 
Oregon  Court,  Torrance,  CA  90503. 
(213)  320-3880. 


Vi/ta 


We  never  forget  it's  your  pocket. 
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Floppy  Disk  System 
That's  Not  High  Priced 


Micromation's  MACRO  DISK  is  a  complete,  high 
performance  floppy  disk  system — yet  it's  economical. 
Fast  Per-Sci  Drive 

MACRO  DISK  uses  the  unique  Per-Sci  dual  drive 
to  give  you  the  fastest,  most  reliable  system  avail- 
able. This  unique  drive  features  a  fast  voice  coil 
positioner  and  automatic  electronic  diskette  hand- 
ling. It's  a  field-tested  design  that's  proven  its  relia- 
bility and  superiority  in  years  of  operation.  And  its 
a  full-sized  dual  drive — you  have  on-line  mass  stor- 
age of  over  500K  Bytes,  and  you  can  copy  diskettes 
to  provide  essential  system  backup. 
IBM  Compatible  Controller 
The  Micromation  disk  controller  features  full  IBM 
3740  formating — so  you  can  interchange  disks  with 
the  rest  of  the  world.  There's  even  a  serial  I/O  port 
on  the  controller  board  to  make  it  easy  to  bring  the 
system  up.  Just  connect  your  terminal  to  the  con- 
troller's serial  interface,  install  in  any  16K  S-100 
system,  jump  to  the  on-board  PROM  bootstrap — 
and  you're  up  and  running  without  any  patching. 
A  Complete,  Assembled  System 
MACRO  DISK  is  fully  assembled  and  tested.  And 
it's  complete — including  aluminum  enclosure, 
cables,  power  supply,  and  fan.  Everything  you  need 
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to  bring  big  system  performance  to  your  S-100  com- 
puter. 

Powerful  CP/M  Software— and  BASIC 

For  program  development  select  the  optional  Micro- 
mation version  of  CP/M,  the  most  powerful  floppy 
disk  operating  system  available  for  microcomputers. 
And  there's  BASIC.  A  complete  disk  BASIC  featuring: 
versatile  file  access;  string  processing;  and  both 
numeric  and  string  arrays. 
Under  $2,000  Systems 

The  fast  Per-Sci  drive,  the  IBM  compatible  control- 
ler, and  the  powerful  CP/M  software  make  MACRO 
DISK  a  high  performance  system.  And  since  MACRO 
DISK  uses  proven,  standard  components,  there's  no 
long  wait  for  delivery.  Systems  are  available  in  less 
than  four  weeks  from  receipt  of  your  order.  But 
the  best  news  is  the  price. 

MACRO  DISK  dual  Disk  system  $1,895. 
CP/M  with  BASIC  95. 
Complete  Documentation  Package  35. 

(refundable  with  order) 
Ask  about  MACRO  DISK  at  your  computer  store,  or 
write  or  call  for  additional  details.  Micromation 
Inc.,  524  Union,  San  Francisco,  Ca.  94133, 
(415)  398-0289. 
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On  Line  60  the  program  is  instructing  the  computerto 
take  the  number  which  was  entered,  represented  by  A, 
and  multiply  it  by  16.  This  multiplication  provides  the 
number  of  ounces  in  the  poundage  entered.  (A,  incident- 
ally, is  what  is  called  a  variable.  It  is  a  number  whose 
value  can  change  each  time  the  program  is  used  or  "run.") 

Lines  70,  80,  and  90  of  the  program  ask  for  the  number 
of  ounces  of  weight,  and  then  add  that  number  to  A.  This 
addition  gives  the  total  weight  of  the  roast.  The  program 
has  been  written  so  that  the  result  is  called  X.  X  is  the 
result  of  adding  A  and  B. 

The  next  section,  Lines  100  through  190,  takes  care  of 
the  actual  cooking  time.  Since  there  are  three  possibili- 
ties (Well,  Medium,  and  Rare)  the  lines  have  to  be 
separated  by  GOTO  statements.  Otherwise  the  numbers 
would  be  multiplied  all  three  times  and  you  would  have  a 
very  well  done  piece  of  meat.  The  program  causes  the 
computer  to  check  a  selection  against  the  possibilities 
given  on  Lines  120  and  130.  If  the  selection  isn't  equal  to 
either  1  or  2  the  computer  does  the  calculation  on  Line 
140  and  gives  us  the  cooking  time  for  a  rare  roast.  The 
numbers  are  1.25,  1.87,  and  1.56,  which  represent 
minutes  per  ounce,  are  "constants."  Unlike  variables 
they  will  be  the  same  each  time  the  program  is  run. 

Line  150  bypasses  the  other  multiplication  and  sends 
the  machine  to  Line  190  where  it  divides  the  total 
minutes  of  cooking  time  by  60  to  get  the  number  of 
hours.  The  answer  is  printed  out  on  Line  200. 

The  last  line  in  the  program  is  an  END  statement. 
Each  program  must  have  an  END  so  the  computer  will 
stop  processing. 

Four  of  the  lines-  in  our  program  contain  GOTO  state- 
ments. This  instruction  means  exactly  what  it  says.  It  tells 
the  machine  to  GO  TO  a  particular  line  number.  Another 
similar  statement  in  BASIC  is  GOSUB.  This  instruction, 
not  shown  in  our  example,  tells  the  computer  to  go  to  a 
particular  line,  do  that  series  of  instructions,  and  then 
come  back  to  where  it  was.  GOTO  and  GOSUB  are  two  of 
the  most  common  statements  used  in  BASIC  programs. 

When  this  program  is  actually  run  it  looks  like  this: 

HOW  MANY  WHOLE  POUNDS  DOES  IT  WEIGH? 
6 

AND  HOW  MANY  OUNCES? 
7 

WELL-DONE  (1),  MEDIUM  (2),  OR  RARE  (3)? 
2 

COOK  IT  FOR  2.67  HOURS. 

As  you  can  see,  the  answer  is  in  hours  and  fractions 
of  hours.  There  was  no  calculation  in  the  program  for 
changing  the  answer  into  hours  and  minutes.  (An  inter- 
esting addition  to  the  program  would  be  to  ask  for  the 
time  the  roast  should  be  served  and  then  calculate  the 
time  it  ought  to  go  into  the  oven.  This  would  involve  sub- 
tracting time,  and  might  lead  to  questions  of  using  24 
hour  or  "military"  time.) 

Although  many  programs  are  quite  complicated, 
others  are  just  as  straightforward  as  our  example.  With 
a  little  practice  you  can  write  simple,  useful  BASIC  pro- 
grams. Get  to  know  your  machine's  version  of  BASIC. 
There  is  probably  a  small  manual  that  came  with  the 
computer.  If  there  isn't  one,  get  your  spouse  to  write 
down  the  instructions  for  you  and  how  they  have  to  be 
entered.  (Machines  are  picky  about  punctuation.  Some 
like  apostrophes,  others  insist  on  quotation  marks,  etc.) 
Enter  a  few  sample  programs  copied  from  books  or 
magazines  to  get  an  understanding  of  how  the  instruc- 
tions are  used.  Then  write  a  simple  program  of  your 
own.  It  can  be  as  easy  as  the  example  just  shown.  The 
more  you  work  with  your  new  tool  the  better  you  will 
understand  it.  Computer  programming  can  be  interest- 
ing, creative,  and  it  can  also  be  useful.  Why  should  your 
husband  have  all  the  fun? 


Protect  your  Computer  from  Expensive 
Memory  Loss  due  to  Static  Discharge. 
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VELOSTAT  Brand  Conductive  Floor  Mat 


You  can  discharge 
static  into  your  compu- 
ter and  alter  or  erase 
memory  without  ever 
knowing  what  happened! 
Dangerous  electrostatic 
discharge  can  affect 
your  CPU,  terminal,  disc 
drives  or  printer  with  as 
little  as  200  volts. 


VELOSTAT  Brand 
Conductive  Floor  Mats 
drain  static  away  from 
you  by  creating  positive 
paths  to  ground.  These 
mats  come  complete 
with  a  15  foot  ground 
co  rd  ,  snap  fasteners 
and  one  megohm  re- 
sistor. 


VELOSTAT  is  a  registered  trademark  of  ^Tfl 
Static  Control  Systems  COMPANY 

V    □  Send  the  following  to:    □  Send  information  only  to:  1 
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Zip 


QUANTITY 

DESCRIPTION 

UNIT  PRICE 

TOTAL 

Cat.  #1864 
24"x32" 

$28.80 

Cat.  #1865 
4' x8' 

$98.40 

SHIPPING  (Excess  will  be  refunded) 

$10.00 

Send  Check  or  Mastercharge 
Bank# 

TOTAL 

6%  Tax* 

M/C# 

Amt. Enclosed 

Signature 
Required  . 


•Calif.  Res.  add  6%  Sales  Tax 
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18350  BLACKHAWK  ST.,  NORTHRIDGE,  CA  91326 
PHONE  (213)  368-5891 
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Some  people  build  personal  computers  for  the  love  of  building.  And 
the  systems  they  buy  are  usually  more  fun  to  build  than  to  operate. 

The  Equinox  System  ™,  on  the  other  hand,  is  designed  for  people  who 
build  for  the  love  of  computing.  When  you  put  it  together,  it's  really  to- 
gether. Ready  to  work  for,  and  with,  you  in  the  development  of  your  own 
professional,  intellectual,  business  and  even  social  interests. 

The  Equinox  System  ™  goes  together  easily  with  construction  aids 
like  parts  legends  and  solder  masks.  The  Equinox  System  ™  fits  together 
perfectly,  and  will  continue  to  be  a  perfect  fit  with  future  hardware  and 
software.  And  it's  all  S- 1 00  compatible,  so  you'll  be  able  to  work  together 
with  the  largest  group  of  peripherals,  software,  suppliers  and  system 
users  in  personal  computing.  TM 

Mainframes,  interfacing,  memory,  software— The  Equinox  System 
has  it  all  together  now. 

Really  together. 

THE  MAINFRAMES 

The  Equinox  System     offers  an  important  choice  in  mainframes. 

The  Equinox  100™  mainframe  integrates  the  popular  8080A  CPU 
into  a  powerful  front  panel  programming  center.  For  users  who  prefer 
another  CPU,  however,  we  also  offer  the  Equibox™— a  fully  engineered 
cabinet,  power  supply  and  S- 100  busboard  system  ready  for  installation 
of  your  choice  of  CPU  • 

It  would  be  difficult  to  forego  the  speed  and  convenience  of  the 
Equinox  100™  front  panel,  however.  It  allows  you  to  work  in  concise 
octal  digits  on  a  12 -key  keyboard  and  digital  LED  display.  It  allows  you 
to  monitor  and/or  alter  the  contents  of  any  CPU  register  or  register  pair, 
I/O  device  or  memory  location.  And  the  Equinox  100™  front  panel 
will  perform  these  operations  while  fully  halted,  single-stepping,  or  Slow- 
Stepping™  at  a  programmable  rate! 

It  is,  quite  simply,  one  of  the  most  powerful,  intelligent  and  wonder- 
fully convenient  front  panels  in  the  world.  And  comparisons  of  The 
Equinox  System™  mainframes  don't  stop  at  the  front  panel. 

Both  Equinox  1 00     and  Equibox     compare  directly  to  full-scale 
and  mini  computers  in  reliability  of  operation.  Both  Equinox  100™  and 
Equibox  rM  are  equipped  with  massive  26-amp  Constant  Voltage  (ferro- 
resonant)  power  supplies  to  protect  your  programs  from  in-home  appli- 


ance loads,  system  loads,  and  even  area-wide  line  voltage  drops  as 
low  as  90  VAC. 

And  the  exclusive  Noiseguard  ™  system  on  our  20-slot  busboard 
produces  signals  that  are  "textbook  clean,"  eliminating  a  major  source 
of  data  errors  and  interfacing  problems  that  plague  most  other 
personal  computer  systems.  Plus,  there  are  dozens  of  other  features 
to  make  your  mainframe 
more  convenient:  carrying 
handle  and  tilt-up  stand,  key- 
operated  power  switch  for 
system  security,  spare  power 
regulators  for  your  small 
peripherals,  and  more. 

It's  no  wonder  that  Equinox 
mainframes  have  been  acclaimed  as  a  major  advance  in  per- 
sonal computers.  Equinox  100™  or  Equibox  ™— each  has  the 
features  you  want  all  together  in  one  elegant  package. 

THE  INTERFACING 
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Interfacing  your  input/output  devices  to  your  mainframe  can 
be  a  frustrating,  expensive  and  time-consuming  process. 

That's  why  The  Equinox  System  ™  offers  all  the  interfacing 
you're  likely  to  need  in  one  low -cost  kit.  TM 

The  Equinox  I/O  Interface  is  a  single  board  that  plugs  right  into  your  Equinox  100    bus.  And 
you're  ready  to  plug  in  3  audio  cassette  units  with  individual  motion  control,  a  Teletype*  or 
RS-232  terminal,  and  any  8-bit  parallel  device.  .  .  including  graphics  display,  line  printer  or 
paper  tape  reader. 

The  Equinox  I/O  Interface  has  IK  bytes  of  RAM  and  ROM  on  board,  preprogrammed  with 
powerful  Cassette  Operating  Executive  (COPE)  software.  COPE  handles  dozens  of  interfacing 
and  data  handling  tasks  to  increase  the  efficiency 
of  your  software.  Your  programs  can  store  and 
retrieve  cassette  data  with  a  simple  CALL  COPE 
instruction.  Data  is  formatted,  checked  and  trans- 
ferred in  blocks  up  to  64K  bytes  with  a  single  READ 
or  WRITE  instruction.  COPE  can  even  bootstrap 
your  programs. 
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All  Equinox  software  is  designed  to  make  full  use  of  COPE  capabili- 
ties. So  loading  your  Equinox  software  is  as  simple  as  selecting  an 
address  and  pressing  RUN.  Cassette  data  storage  has  never  been 
more  convenient. 

The  Equinox  I/O  Interface  is  programmed  for  the  highly-reliable 
300  baud  Kansas  City  Standard  for  cassette  data  transfers.  .  .but  can 

be  reprogrammed  for  faster 
rates  in  the  future.  Your  TTY/ 
RS-232  channel  also  features 
user-programmable  rates  up 
to  4800  baud.  And  you  have 
access  to  all  COPE  routines. 

There  is  no  more  cost- 
effective  way  to  handle  your 
system  interfacing.  And  the  Equinox  I/O  Interface  is  even 
more  attractively  priced  when  purchased  with  a  complete 
system. 

THE  MEMORY 

You  can  get  your  Equinox  System     together  with  more 
low -cost  memory. 

The  Equinox  System  ™  is  the  first  system  to  offer  the 
ECONORAM  III™  8K  X  8  memory  board  with  the  advanced 
SynchroFresh  1 M  natural -timing  refreshing  system . 

Configured  as  two  individually  addressable  4K  blocks,  the  ECONORAM  III 1M  comes  as- 
sembled, tested  and  guaranteed  to  work  perfectly  in  your  Equinox  System  ™  for  one  full 
year.  It  is  also  available  as  a  lower-cost  kit. 

For  tight  budgets,  the  K-Ration  4K  x  8  static  memory  kit  is  also  available  for  your  Equinox 
System      This  high-efficiency  design  is  one  of  the  most  widely  used,  lowest  power  and  lowest 

cost  memories  available  for  S- 100  systems. 

And  the  memory  savings  are  even  greater 
when  you  purchase  your  Equinox  System  ™ 
all  together! 


W! 


THE  SOFTWARE 

The  Equinox  System  ™  now  includes  two  primary  software  packages: 
EQU/ATE  for  text -oriented  programming,  editing  and  assembly ,  and 
BASIC-EQ  language  for  number -oriented  programming. 

Both  of  these  powerful  programming  languages  have  been  greatly 
enhanced  by  full  integration  with  our  COPE  interfacing  software. 

EQU/ATE  gives  you  the  power  of  a  fully  programmable  text  language. 
Using  EQU/ATE,  you  can  create  programs  to  edit  copy,  keep  inventory, 
manipulate  your  files  of  addresses  or  recipes,  and  more. 

EQU/ATE  is  also  one  of  the  most  powerful  editor/assemblers  available. 
EQU/ATE  writes,  assembles  and  executes  your  programs.  It  is  fully 
symbolic,  accepts  global  symbols  and  assembles  programs  larger  than 
available  memory. 

EQU/ATE  is  also  an  extraordinary  text  editor  which  works  interactively 
with  you  to  edit  by  character,  string  or  line.  It  also  offers  full  number  edit- 
ing of  memory  contents  in  octal,  hex  or  decimal. 

Yet,  EQU/ATE  is  extremely  compact,  occupying  only  4K  of  memory 
with  8K  total  memory  required. 

BASIC-EQ  is  a  powerful,  interactive,  high-level  programming  lan- 
guage developed  for  math  and  science  applications.  Its  primary  use  is 
in  the  manipulation  of  numbers,  although  it  is  capable  of  string  oriented 
operation.  Our  version,  BASIC-EQ,  occupies  5K  of  memory. 

Both  BASIC-EQ  and  EQU/ATE  are  supplied  on  cassette,  ready  to. 
load  themselves  into  your  Equinox  System  ™.  They  are  competitively 
priced.  .  .and  are  even  more  attractive  when  purchased  together  with 
your  Equinox  System 
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GET  IT  TOGETHER! 

For  more  information  and  ordering: 
BY  MAIL         Send  check  or  money  order  to  Equinox 
Division,  Parasitic  Engineering,  P.O. 
Box  6314,  Albany,  California  94706 
800-648-5311.  BankAmericard/Visa  and 
Master  Charge  accepted. 
See  The  Equinox  System™  at  your  local 
computer  shop. 

*A  trademark  of  Teletype  Corporation. 
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Household 
Finance 
System  I 

By  Francis  Ascolillo 


INTRODUCTION 

The  Household  Finance  System 
(HFS)  is  a  two-part  program  designed 
to  give  the  average  family  a  rapid 
concise  overview  of  its  economic 
tendencies  and  trends.  The  theme  is 
centered  around  the  family  check- 
book and  can  be  run  by  the  person 
who   balances  the  checkbook, 


whether  that  person  is  computer- 
oriented  or  not.  This  can  be  a  great 
way  to  show  your  wife  the  usefulness 
of  the  home  computer  system, 
especially  if  she  normally  keeps 
track  of  the  checkbook. 

This  first  part,  HFS  I,  utilizes  a 
FORTRAN-like  formatted  input  con- 
figuration to  provide  MONTHLY 
REPORTS  consisting  of  itemized 
and  categorized  printouts  suitable 
for  storage  and  future  reference.  It 
also  makes  provision  for  a  punched 
paper  tape  containing  all  of  the  year- 
to-date  data  for  use  with  subsequent 
monthly  runs  and  is  the  basis  for 
analysis  provided  by  the  companion 
article,  HFS  II. 

HFS  I  is  intended  to  consider  twelve 


categories  of  expenses  as  shown  on 
the  sample  run  as  ITEM  CODES. 
These  can  be  changed  very  simply  to 
conform  to  your  own  personal  system 
of  categorization  of  expenses. 

This  breakout  is  critical  and  any 
changes  should  be  carefully  con- 
sidered. The  number  of  categories 
was  fixed  at  twelve  because  of 
memory  constraints  and  should  prove 
adequate  as  long  as  the  expenses 
are  applied  consistently  to  the  pro- 
per item  code.  This  categorization  of 
a  particular  type  of  expense  should 
be  carefully  preplanned  and  then 
strictly  maintained. 

FEATURES 

This  is  a  highly  automated  pro- 
gram utilizing  a  formatted  input  ar- 
rangement, which  unlike  BASIC,  al- 
lows multiple,  tabular  entries  on  the 
same  line  at  time  of  inputting.  It  pro- 
duces afinished  MONTHLY  RECORD 
of  all  expenditures  at  least  81/2"x11" 
in  size  for  filing.  It  lists  all  checks  by 
number,  nature  of  expense,  amount, 
reason  for  expenditure  and  totals  per 
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The  program  is  "human  engi- 
neered" to  prevent  crashes  and  will 
ignore  most  improper  entries.  Errors 
are  corrected  by  typing  a  BACK- 
ARROW,  upon  which  the  program  will 
print  "XX"  and  go  to  the  next  field 
without  entering  any  data  in  the 
erroneous  field  or  in  the  totals. 

The  program  provides  storage  on 
punched  tape  of  each  month's  data, 
for  use  in  the  next  month's  run,  the 
next  twelve  months,  last  twelve 
months,  or  for  other  future  exten- 
sions, not  yet  developed  in  the  pro- 
gram. The  tape  storage  feature  allows 
the  user  to  enter  months  in  any  order 
and  frees  the  computer  for  other  pro- 
grams without  loss  of  year-to-date 
data  by  removing  the  program  until 
needed  the  following  month. 

SYSTEM  REQUIREMENTS 

Both  HFS  I  and  HFS  II  were 
developed  to  run  on  an  Altair  8800 
with  12K  of  memory  containing  8K 
MITS  BASIC  through  an  ASR  33. 
Each  section  can  be  run  individually 
in  12K  of  memory  or  both  HFS  I  and 
HFS  II  can  be  run  simultaneously  in 
16K  of  memory.  The  "remark"  state- 
ments are  removed  when  the  tape  is 
read  in  and  this  is  necessary  to  remain 
within  the  listed  memory  constraints. 

The  listing  for  HFS  I  requires  3570 
bytes  storage  without  the  remark 
statements  and  5490  bytes  to  run  on 
top  of  BASIC.  The  HFS  II  tape  can  be 
run  in  on  top  of  this  tape  and  both  run 


simultaneously  simply  by  reading  in 
the  HFS  II  tape  after  HFS  I  is  resident. 

OPERATION 

After  run  is  typed,  prompts  will 
appear  and  are  answered  in  the  usual 
BASIC  manner.  Then  the  DEPOSIT 
field  will  appear.  Each  monthly 
deposit  is  then  entered  with  a 
"space"  bar  to  indicate  the  end  of  a 
particular  entry.  The  present  program 
configuration  will  accept  up  to  thirty 
deposits.  To  change  this  number, 
change  the  "30"  in  line  21  to  reflect 
the  maximum  number  of  deposits 
you  normally  encounter.  Spacing  and 
line  length  are  automatic.  After  the 
last  deposit  is  entered  and  the  "$" 
appears,  type  ANY  LETTER  to  exit 
this  field.  The  program  then  types  a 
TEARLINE  and  enters  the  EXPEN- 
DITURE field.  This  is  oriented 
towards  checks  you  have  written 
and  is  based  on  the  CHECK  NUM- 
BER. This  program  configuration 
will  accept  fifty-five  checks,  in  addi- 
tion to  any  voided  checks.  To  in- 
crease or  decrease  this  number, 
change  "55"  as  found  in  lines  9,  36, 
and  936  to  reflect  the  number  of 
checks  you  usually  write.  The  num- 
ber of  checks  you  issue  in  a  month 
may  surprise  you.  Type  the  proper 
CODE  next  to  the  proper  CHECK 
NUMBER  to  indicate  the  type  of  ex- 
penditure, then  the  amount,  SPACE 
BAR,  a  DESCRIPTION  of  the  expen- 
diture and  end  the  line  with  a  car- 
riage return.  The  ITEM  DESCRIP- 
TION will  accept  thirty  characters 
and  should  be  complete  enough  so 
as  to  be  identifiable  many  months 
later.  Keep  in  mind:  The  description 
field  is  not  stored  in  memory  and  is 
saved  only  on  the  monthly  hard  copy 
report.  To  change  the  length  of  the 
description  field  change  the  "30"  in 
Dine  54  to  the  desired  field  length. 
No  corrections  are  allowed  in  the 


Description  Field.  The  carriage 
return  will  increment  the  check 
number,  and  prepare  the  next  line. 
Type  "V"  for  any  voided  checks. 
When  all  checks  are  entered,  type 
ANY  NUMBER  in  the  CODECOLUMN 
and  the  program  will  proceed  to  the 
TOTALS  portion.  Answer  the  prompts 
to  obtain  the  readout  you  wish.  A 
SECOND  TEARLINE  will  appear. 

By  cutting  on  these  tearlines,  a 
monthly  record  is  made  to  be 
preserved  for  future  reference. 
When  prompted,  mount  the  prior 
MONTHLY  TAPE  and  start  the 
reader.  When  the  tape  is  finished, 
the  program  will  automatically  go  to 
the  next  stage.  If  you  don't  have  a 
tape  to  read,  just  type  "NO"  and  the 
program  will  accommodate  itself  to 
that  situation.  It  is  not  necessary  to 
enter  the  months  in  the  proper 
chronological  order,  either  by 
"tape"  or  the  monthly  run  as  the  pro- 
gram will  sort  this  out.  Do  not  at- 
tempt to  type  a  monthly  tape  on 
LOCAL  by  the  keyboard,  as  the  pari- 
ty bit  could  make  it  read  wrong  in 
the  program.  When  the  program  is 
finished,  it  will  prompt  you  to  turn 
on  the  tape  punch.  Do  so,  and  type  a 
carriage  return.  This  will  provide  a 
compilation  of  all  monthly  data  on 
one  tape  for  future  use. 

This  procedure  allows  you  to 
maintain  one  tape  per  year  and  dis- 
pose of  the  intermediate  tapes.  An 
AUTO  PAGE  feature  is  included  to 
insure  a  minimum  monthly  record 
page  of  11"  length  between  tear- 
lines for  easy  filing.  This  can  be 
disabled  by  removing  line  82,  but 
will  make  filing  of  the  monthly 
record  more  difficult. 
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Puzzled 
About  Computers? 

Data  Dynamics  Technology  has  a  library  of  answers  . . 


|J     An  Introduction  to  Microcomputers: 

Volume  1,  Basic  Concepts 
By  Adam  Osborne.  282  pages,  $7.50 

This  book  covers  the  hardware  and  software 
concepts  required  for  the  intermediate  techni- 
cian and  hobbyist's  needs. 
Order  No.  OSB2001,  paper. 


{^^m  An  Introduction  to  Microcomputers: 

Volume  II,  Some  Real  Products 
By  Adam  Osborne.  868  pages,  $15.00 

As  the  second  volume  in  a  two-volume  set,  the 
purpose  of  this  book  is  to  describe  some  real 
products  which  implement  the  general  con- 
cepts covered  in  Volume  I.  In  this  book, 
devices  of  the  8080A,  MC6800,  Z80,  and 
MCS6500  microcomputers  are  described  in  ap- 
proximately the  detail  we  believe  to  be 
necessary. 

Order  No.  OSB3001,  paper. 

^^^M  Getting  Involved  with  Your  Own 

Computer:  A  Guide  for  Beginners 
By  Leslie  Solomon  and  Stanley  Veit 
216  pages,  $5.95 

This  is  the  first  major  book  by  outstanding 
authorities  that  assumes  only  that  you  have  an 
interest  in  what  makes  personal  computers 
work  and  what  can  be  done  with  them.  It  will 
not  make  you  a  computer  expert,  but  it  will 
teach  you  enough  to  understand  what  is  going 
on  and  where  to  go  for  more  information. 
Order  No.  RID004-8,  paper. 


1  Build  Your  Own  Working  Robot 
By  David  L.  Heiserman 
234  pages,  $5.95 

Here  are  complete  instructions,  plans,  sche- 
matics, logic  circuits,  and  wiring  diagrams  for 
building  Buster,  the  most  lovable  (and 
mischievous)  mechanical  pet  in  the  world! 
He'll  serve  you  coffee  or  bring  you  the  morning 
papers.  He'll  forage  for  his  own  "food"  and 
scream  when  he  can't  find  it.  His  "curiosity" 
will  get  him  into  one  plight  after  another,  but 
Buster  has  the  capacity  to  get  himself  out  of 
trouble  just  as  easily  as  he  got  into  it! 
Order  No.  TB841,  paper. 

Computer  Programming  Handbook 
By  Peter  A.  Stark.  505  pages,  $9.95 

This  book  has  been  conceived  as  a  comprehen- 
sive guide  to  digital  computer  programming, 
and  data  processing  in  general,  for  the  reader 
needing  a  knowledge  of  computers  in  his  work 
or  intending  to  enter  the  field  of  computer 
science.  It  does  not  rely  on  a  knowledge  of 
higher  mathematics,  but  merely  presupposes  a 
certain  amount  of  curiosity  and  logical  ability. 
Order  No.  TB752,  paper. 
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By  R.P.  Haviland.  320  pages,  $7.95 

This  book  is  devoted  to  calculators  and 
calculator  chip  applications.  It  combines  prac- 
tical "hands-on"  building  data  with  training  in- 
formation intended  to  develop  understanding 
of  what  is  being  built,  how  it  works,  and  how  it 
can  be  used.  The  data  given  should  be  helpful 
in  going  on  to  improved  and  advanced  pieces 
of  equipment,  and  advanced  applications. 
Order  No.  TB975,  paper. 


ft 

11     Modern  Electronics  Math 
^     By  Jerrold  R.  Clifford  &  Martin  Clifford 
684  pages,  $9.95 

What  this  book  tries  to  do  is  furnish  some 
coverage  of  the  various  math  topics  relating  to 
electronics.  Supplying  a  broad  survey,  it 
enables  the  technician  and  the  engineer  to 
see,  in  a  single  volume,  the  relationship  be- 
tween the  various  branches  of  mathematics 
and  electronics. 
Order  No.  TB655,  paper. 


Numbers:  Shortcuts  &  Pastimes 
By  Jack  Gilbert.  336  pages,  $6.95 

A  practical,  useful  book  for  anyone  who  has 
trouble  with  math!  Shows  how  to  calculate 
with  confidence,  and  how  to  work  advanced 
math  problems  mentally.  Contains  many  short- 
cuts, parlor  tricks,  and  puzzles  with  numbers. 
Order  No.  TB675,  paper. 


By  Donald  D.  Spencer.  108  pages,  $5.95 

This  21-chapter  book  describes  in  a  simple, 
direct  language,  how  the  computer  is  used  in 
medicine,  education,  law  enforcement,  busi- 
ness, government,  supermarkets,  department 
stores,  sports,  factories,  newspapers,  fine  arts, 
and  space.  What  Computers  Can  Do  is  filled 
with  many  photographs  and  illustrations. 
Order  No.  CAM029-3,  paper. 


IJ^^^M  Microcomputers  At  A  Glance 

By  Donald  D.  Spencer. 
192  pages,  $7.95 

Microcomputers  At  A  Glance  contains  about 
2500  words,  phrases,  and  acronyms  used  in  con- 
junction with  microcomputers.  The  keynote  of 
this  book  is  clarity— without  sacrifice  of  author- 
ity and  definitional  precision.  The  book  contains 
an  introductory  section  which  introduces  the 
reader  to  microcomputers.  The  book  is  illus- 
trated with  diagrams  and  photographs.  It  is  an 
essential  tool  for  the  increasingly  large  number 
of  people  involved  in  using  microcomputers. 
Order  No.  CAM021-8,  paper. 


Fun  with  Computers  and  BASIC 
By  Donald  D.  Spencer. 
96  pages,  $6.95 

This  book  contains  an  easy-to-understand  ex- 
planation of  the  BASIC  Programming  Lan- 
guage. It  is  intended  to  persons  who  have  had 
no  exposure  to  computer  programming  but 
who  wish  to  learn  the  BASIC  language  quickly, 
easily  and  interestingly. 
Order  No.  CAM005-6,  paper. 
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-Zip_ 


Please  send  me: 


Description 


Binders 


Slip  Cases 


Hex  Code  Cards 


Octal  Code  Cards 


Qty 


Price 


7.50 


2.95 


Total 


BookOrder# 


Qty 


Total 


Shipping  &  Handling  Charges 

Binders  and  Slip  Cases$1.00  ea.  U.S.,  $1.50  ea.  Foreign 
Code  Cards  $  .25  ea.  U.S.,  $  .50  ea.  Foreign 
Books  $  .50  ea.  U.S.,  $1.00  ea.  Foreign 
□  Visa  #  □  M/C  #  


TOTAL  ORDER $_ 
•TAX$_ 

SHIPPING  &  HANDLING  $_ 
TOTAL  ENCLOSED $_ 


.  □  Check  or  M.O.(U.S.  Funds  drawn  on  U.S.  bank) 


Exp.  Date_ 


Signature 


'California  residents  add  6%  sales  tax.  Prices  quoted  subject  to  change  without  notice. 

Please  allow  six  weeks  for  delivery.  You  may  photocopy  this  page  if  you  wish  to  keep  your  INTERFACE  AGE  intact. 
DATA  DYNAMICS  TECHNOLOGY,  A  Division  of  INTERFACE  AGE  Magazine    (213)  926-6629 


42  INTERFACE  AGE 


DECEMBER  1977 


BUILD  YWJR 
OWN  WMUK1N6 

by  MViBi-  Rfsmnut  ■ 


TYCHON's  8080  Octal  and 
Hex  Code  Cards 

The  code  cards  are  a  sliderule-like  aid  for  pro- 
gramming and  debugging  8080  software.  Both 
cards  contain  all  the  standard  mnemonics  and 
either  their  corresponding  octal  or  hex  codes. 
The  pocket  size  cards  are  6.5  by  3  inches  (16  by 
8  cm)  with  color-coded  instructions  to  provide 
a  neat,  logical  format  for  quick  reference.  The 
back  of  both  cards  is  printed  with  an  ASCII 
code  chart  for  all  128  characters  plus  the 
8080's  status  word  and  register  pair  codes. 


INTERFACE  AGE  Binders  and 
Slip  Cases 

Collecting  magazines  can  bring  headaches  — 
not  to  mention  dust,  ripped  pages  and  mis- 
placed copies.  If  you  use  your  back  issues 
of  INTERFACE  AGE  as  reference  material, 
nothing  is  more  annoying  than  taking  time  to 
find  mislaid  copies.  Data  Dynamics  Tech- 
nology is  now  offering  deluxe  binders  and  slip 
cases  which  will  place  each  back  issue  of 
INTERFACE  AGE  at  your  fingertips.  Each 
binder  and  slip  case  is  constructed  of  a  hand- 
some blue  vinyl  with  INTERFACE  AGE  stamped 
in  gold  foil  on  the  front  cover  and  spine.  These 
rugged  binders  and  slip  cases  can  hold  12 
issues  each  and  will  protect  your  back  issues 
of  INTERFACE  AGE  for  years. 


Basic  BASIC:  An  Introduction  to  Computer 
Programming  in  BASIC  Language 
By  James  S.  Coan.  256  pages,  $8.95 

Order  No.  HAY58  72-1,  paper. 
Advanced  BASIC 

By  James  S.  Coan.  192  pages,  S7.95 

Order  No.  HAY5855-1,  paper. 

The  Systems  Analyst:  How  to  Design  Computer- 

Based  Systems.  By  Jerry  T.  Atwood 

225  pages,  $10.95 

Order  No.  HAY5102-\,  cloth. 

Accent  on  BASIC.  By  Donald  D.  Spencer 

104  pages,  $5.95 

Order  No.  CAM003-X,  paper. 

Problems  for  Computer  Solution 

By  Donald  D.  Spencer.  125  pages,  $6.95 

Order  No.  CAM019-6,  paper. 

Microprocessor  Programming  for  Computer  Hobbyists 
By  Neil  Graham.  382  pages,  $8.95 

Order  No.  TB952,  paper. 

Simplified  Computer  ProgrammingThe  Easy  RPG  Way 

By  Kelton  Carson.  240  pages,  $5.95 

Order  No.  TB676,  paper. 

Beginners  Guide  to  Computer  Programming 

By  Brice  Ward.  379  pages,  $7.95 

Order  No.  TB574,  paper. 

Beginners  Guide  to  Computer  Logic 

By  Gerald  F.  Stapleton.  192  pages,  $7.95 

Order  No.  TB548,  paper. 


BOOKS  ONLY 

For  Bulk  Store  Quantities  contact: 
MicroMedia  Marketing,  (213)  681-0685 


Prices  quoted  subject  to  change  without  notice. 
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HOBBY  COMPUTER  KITS 


UART  and  BAUD  RATE 
GENERATOR  Part  No.  101 

Converts  serial  to  parallel  and 

parallel  to  serial 
Low  cost  on  board  baud  rate 

generator 
Baud  rates:  110,  150,  300,  600, 

1200  and  2400 
Low  power  drain  +  5V  and 

-  12V  required 
TTL  compatible 
All  characters  contain  a  start  bit,  5  to  8  data  bits, 
1  or  2  stop  bits,  and  either  odd  or  even  parity 
All  connections  go  to  a  44  pin  gold-plated  edge  connector 
Board  only  $12.00,  with  parts  $35.00  


TAPE  INTERFACE  Part  No.  111 

Play  and  record  Kansas  City  Stan 

dard  tapes 
Converts  a  low  cost  tape  recorder 

to  a  digital  recorder 
Works  up  to  1200  baud 
Digital  in  and  out  are  TTL 
Output  of  board  connects  to  mic.  in  | 

of  recorder 
Earphone  of  recorder  connects  to 

input  on  board 
Requires  +  5  volts,  low  power  drain 
No  coils 

Board  only  $7.60,  with  parts  $27.50 


MODEM  Part  No.  109 

Type  103 

Full  of  half  duplex 
Works  up  to  300  baud 
Originate  or  Answer 
No  coils,  only  low  cost 

components 
TTL  input  and  output 
Connect  8  ohm  speaker  and  crystal  | 

mic.  directly  to  board 
Uses  XR  FSK  demodulator 
Requires  +  5  volts 
Board  only  $7.60,  with  parts  $27.50 


1 'yspfy 


D.C.  POWER  SUPPLY 
Part  No.  6085 

Board  supplies  a  regulated  +  5V 

at  3  amps,  +  12,  -  12,  and 

-  5  volts  at  1  amp 
Board  has  filters,  rectifiers  and 

regulators 
Power  required  is  8V  AC  at  3  amps, 

and  24V  AC  C.T.  at  1.5  amps 
Board  only  $12.50 


4K/8K  STATIC  RAM  Part  No.  300 

8K  Altair  buss  memory 
Uses  2102  Static  memory  chips 
2-4K  Blocks 

Blocks  can  be  addressed  to  any  of  16  4K  sections 

Vector  input  option 
Tri-state  buffered 
Board  only  $22.50,  with  parts  $160.00 


TIDMA  Part  No.  112 

Tape  Interface  Direct  Memory  Access 

Record  and  play  programs  without  bootstrap  loader  (no  PROM) 

Has  FSK  encoder/decoder  for  direct  connections  to  low  cost  recorder 

at  625  baud  rate,  and  direct  connections  for  inputs  and  outputs  to  a 

digital  recorder  at  any  baud  rate. 
S-100  buss  compatible 
Comes  assembled  and  tested  for  $160.00 


RF  MODULATOR  Part  No.  107 

Converts  video  to  AM  modulated  RF, 
Channel  2  or  3 
Power  required  is  12V  AC  C.T., 
or  +  5V  DC 

Board  only  $4.50,  with  parts  $13.50 


RS-232/TTL  INTERFACE  Part  No.  232 

Converts  TTL  to  RS-232,  &  converts 

RS-232  to  TTL 
Two  separate  circuits 
Requires  +  5  and  -12  volts 
All  connections  go  to  a  10-pin  gold- 
plated  edge  connector 
Board  only  $4.50,  with  parts  $7.00 


APPLE  1  MOTHER  BOARD  Part  No.  102 

10  slots  —  44-pin  (.156)  connectors  spaced  W  apart 

Connects  to  edge  connector  of  computer 
Pin  20  and  22  connects  to  X  &  Z  for  power  and  ground 
Board  has  provisions  for  by-pass  capacitors 
Board  cost  $15.00 


TELEVISION  TYPEWRITER  Part  No.  106 

Stand  alone  TVT 
32  char/line,  16  lines,  modifications  for 
64  char/line  included 
Parallel  ASCII  (TTL)  input 
Video  output 
1K  on-board  memory 


Output  for  computer  controlled  curser 
Auto  scroll 

Non-destructive  curser 

Curser  inputs:  up,  down,  left,  right,  home,  EOL,  EOS 
Scroll  up,  down 

Requires  +  5V  at  1.5  amps,  and  -  12V  at  30mA 
Board  only  $39.00,  with  parts  $145.00 


Z    I  TO  ORDER:  Mention  part  number  and  description.  For  parts  kit  add  "A"  to 

VISA*      part  number.  Shipping  paid  for  orders  accompanies  by  check,  money  order, 
or  Master  Charge,  BankAmericard  or  VISA  number  and  signature.  Shipping 


charges  added  to  CO.D.  orders.  California  residents  add  6.5%  for  tax.  Parts 
kits  include  sockets  for  all  ICs,  components,  and  circuit  board.  Documenta- 
tion is  included  with  all  products.  Dealer  inquiries  invited. 


ELECTRONIC  SYSTEMS 

P.O.  Box  212  •  Burlingame,  CA  94010  •  (408)  374-5984 
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CAUTIONS 

The  following  cautions  must  be  noted: 

•  The  carriage  return  should  only  be  used  in  answering 
prompts  and  to  end  the  "Item  Description." 

•  A  non-valid  character  will  not  echo  nor  enter. 

•  If  the  program  is  expecting  a  number,  and  a  letter  is 
entered,  it  will  exit  the  field.  (Also  Vice-Versa) 

•  Some  portions  of  the  program  are  slow,  so  give  them 
a  chance  to  operate. 

•  The  month  must  be  entered  numerically,  such  as  5, 
77  instead  of  May,  1977. 

HINTS 

The  most  critical  area  of  this  program  is  the  categori- 
zation of  a  particular  expenditure  and  proper  codifica- 
tion. For  example,  A  =  Automobile.  Any  expense  con- 
nected with  the  acquisition,  operation,  or  maintenance 
of  all  autos  in  the  household  should  be  coded  "A."  This 
includes  gasoline,  acquisition  costs,  registration  fees, 
repairs,  taxes,  etc.  Household  should  be  used  for  rent, 
mortgage  payments,  real  estate  taxes,  improvements 
and  any  other  real  estate  expense  as  distinguished  from 
curtains  or  furniture  which  would  not  be  left  with  the 
house  if  and  when  it  is  sold.  Paycheck,  for  example,  is 
used  to  list  payroll  deductions  such  as  insurance,  taxes, 
etc.  These  code  allocations  are  general  and  can  be 
tailored  to  the  individual  household,  but  the  number  of 
code  groups  must  be  maintained  at  twelve. 

The  accuracy  and  successful  application  of  this  pro- 
gram is  directly  related  to  the  frequency  of  using  checks 
on  as  many  expenditures  as  possible.  All  incoming 
monies  should  be  deposited  and  operating  cash  should 
be  obtained  by  cashing  a  check  for  cash. 

CONCLUSION 

Businesses  depend  on  past  and  future  financial 
trends  and  tendencies  in  order  to  maintain  profit  and 
growth  In  their  operations.  Through  careful  application 
and  consideration  of  the  data  evolved  by  this  program, 
the  average  household  will  be  provided  with  economic 
feedback  not  ordinarily  available.  It  will  point  out  your 
spending  habits  and  allow  you  to  make  rational  deci- 
sions on  future  financial  trends  or  planning. 

HFS  I  provides  a  complete  data  base  for  use  in  HFS  II 
and  reference  at  later  dates  If  you  spot  a  bad  financial 
trend  developing  as  indicated  by  HFS  II.  If  a  non-com- 
puterist  handles  the  checkbook,  this  will  be  no  problem 
at  all  for  her/him.  The  automatic  features  are  disconcert- 
ing at  first,  but  give  the  person  a  chance  to  operate  and 
the  system  will  provide  a  speedy  comfortable  way  to 
develop  data  for  immediate  and  long  term  usage. 

EXAMPLE  OF  MONTHLY 
RECORD  EXPENDITURES 


•*HA1  XONTH  (TYr=.  X,Y>?  5.7  7 
S7AHTING  CHE.C"  N'JXBEh?  1246 
SI  Ai-.T  I  NG  BALANCE?  600 


ENTEr.  DEPOSITS 
5125 
S=!7.23  $X 


A-  AUTO 

B-  BUSINESS 

C-  CASH 

D-  HOBSIES 

E-  EDUCATION 

F-  FOOD 


$27.04      415        $215.26      $.45  $215- 


1 1  EX  CODES 

H-  HOUSEHOLD 
K-  XEDICAL 
r-  PAYCHECK 
S-  SAVINGS 
u-  UTILITIES 
X-   EXT HAS 


ENTEr. 


CHECV  CODE 
1246  A 
124  7  E- 
124?  c 
1249  D 


AXOUNT 
$22.4  5 
$3-55 

$20 

$10.95 


I  TEX 
LUBE  CHEVY 
D INN Eh 

5   10  WEEKEND 
WIhE    *hAr  WIhE 
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THE  ALPHA-1  SYSTEM 
CRATED  A  BEST  BUY 
IN  MASS  STORAGE 
SYSTEMS 


✓  APPLICATIONS 

•  BUSINESS  applications  include  mailing  lists,  payroll, 
billing,  and  inventory. 

•  CASSETTE  BACKUP  for  disk-based  Systems  not 
only  provides  large  amounts  of  storage  at  low  cost, 
but  also  provides  for  convenient  storage  of  histori- 
cal records. 

•  DEVELOPMENT  SYSTEM  features  include  a  power- 
ful operating  System  with  an  Editor,  Assembler,  and 
Debugger,  plus  a  variety  of  System  utilities  which 
speed  development. 

•  OEM  applications  include  P.O.S.  data  capture,  word 
processing  systems,  audio-visual  presentation  sys- 
tems, telephone  call  transfer  systems. 

✓  hardware 

•  Stores  greater  than  500K  bytes  per  side  of  a  C:60 
tape. 

•  Access  a  file  in  1 7  seconds  average  on  a  C-60  tape. 

•  Load  8K  of  data  in  less  than  1 1  seconds  (6250  baud). 

•  100%  interchangeability  of  cassettes  with  no  adjust- 
ments required  or  allowed. 

•  Compatible  with  all  popular  S-100  Bus  Microcom- 
puters. 

•  Audio  track  under  computer  control. 

•  Eliminates  the  need  for  ROM/PROM  monitors. 


✓software 

•  MCOS,  a  powerful  stand-alone 
system,  is  operationally  much  si 
handles  variable  length  named 
file  in  place,  packs  or  copies 
command. 

•  EXTENDED  BASIC  with  MCOS 
ling  and  concatenation  of  files 
of  MCOS. 

✓  PRICES  START  AT  $240 


cassette  operating 
mpler  than  a  D.O.S., 
files,  will  update  a 
tapes  with  a  single 

permits  array  hand- 
plus  all  capabilities 


✓  FREE  BUYERS  GUIDE 

If  you  are  shopping  for  a  tape  or  disk  system  for  your 
S-100  Bus  Computer  System,  you  do  not  have  all  the 
facts  until  you  have  the  MECA  "BUYERS  GUIDE  TO 
MASS  STORAGE."  This  10  page  guide  book  provides  a 
framework  for  evaluating  cassette,  cartridge,  and  disk- 
based  systems.  Write  for  your  copy  today. 
For  complete  information  including  the  Dealer  nearest 
you,  write  or  phone: 

meca 

7026  O.W.S.  Road,  Yucca  Valley,  CA  92284 
(714)  365-7686 
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1250 

F 

SI  15.  1 

kEGULAh  SHOPPING 

1251 

H 

$14.33 

DEN  CUhTAINS 

1252 

H 

$13.63 

LEN  PAIN! 

1253 

S 

550 

FlhST  NAIL 

1254 

U 

$66.01 

ELECThI C 

1255 

X 

5.  10 

5  GEESE 

1256 

u 

$22. 50 

T  ELEPH0NE 

1257 

A 

$87. 53 

X0EIL 

1258 

X 

$4.95 

GOOSE  FEED 

1259 

H 

$245. 76 

XOhTGAGE 

1260 

D 

$24 

TTY  FA? Eh 

12*  1 

E 

$  12. 55 

FLUTE  hi.Nl  AL 

1262 

B 

$50 

BOSTON  ThIF 

1263 

X 

$10.4 

E  AN  KAKEh  I  CAhD 

1264 

F 

$108.66 

hEGULAh  SHOPPING 

1265 

C 

$20 

5  84  WEEKEND 

1266 

K 

$15 

DENTIST 

1267 

V 

1268 

E 

$4.80 

FOhThAN  TEXT  BOOK 

1269 

2 

WANT   I  TEX  I  ZED  BhEAKD0'*N   ?  YES 

$  109.98  -AUTO 

$  58.55  =BUSINESS 

$  40  -CASH 

$  34.95  -HOBBIES 

$  1 7.35  "EDUCATION 

S  223.76  -FOOD 

$  273. 72  =H0USEH0LD 


$  0 
$  50 
$  88.51 
$  25.35 


-XEDICAL 
-PAYCHECK 
-SAVINGS 
-UTILIT IES 
-EXT  hAS 


DEPOSITS  THIS  MONTH 
EXPENDITURES 
UNACCOUNTED  MONIES 
PRESENT  BALANCE 


DO  YOU  HAVE  A  TAPE  TO  HEAD  ?  YES 


SI  Ac.T 


TAPE 


EADEh 


DO  YOU   VAN!    A  YEAhLY   TOTAL   ?  YES 

$   111-21  -AUTO 

$  60.78  -BUSINESS 

$  43.23  -CASH 

5   39.18  -HOBBIES 

$  22.58  -EDUCATION 

$  229.9)  -FOOD 

$  280.95  -HOUSEHOLD 

$  23.23  "XEDICAL 

$  9.23  -PAYCHECK 

$  60.23  -SAVINGS 

«   99.74  -UTILITIES 

f  3  7.58  -EXT hAS 

$   950.4   -EY.PENDI  TUhES   THIS  fEAr. 

f    1130.59   ■DEPOSITS   THIS  YEA;-. 

$    194.42   =  U N ACCOUNTED  X0N1ES  < 


IS  TAP 


PUNCH  ON?  YES 


8.23  9.23  10.23 
109.98  58.55  40 
25.35     937.17  111' 

ok 


12.23  13*23 


34.95  17.3b 
•  36      1 7v.  1  ) 


1  nEX 

2  hEX 

3  hEX 

4  hEX 

5  hEX 

6  hEX 

7  hEX 


PROGRAM  BASIC  LISTING 


♦♦HOUSEHOLD  FINANCE  SYSTEM** 
BY   FhANCIS  ASCOLILLO 
TYPE    IN   DOLLAh  AMOUNT    1  HEN    Sr  ACE  BAn 
AFTEh  LAST   DEPOSIT    IS   ENlEhED,    TYPE  ANY  LET  1  Eh 
TYPE  V   IN   THE  CODE  COl.UXN   FOh  ANY   VOIDED  CHECKS 
AFT  Eh  LAS!    EXPEND  IT UhE   IS  ENlEhED.    TYPE  ANY  NUXbEh 
CAh/KEI    IS  USED  TO  ANSWEh  PhOXPTS  AND  END  DESChlPTION 
f  n=.X      IN   EXPENDITURE  FIELD.     OTHEhbl  SE»    DON'T   USE  II. 

9  DIXEC  65.2)  »C<  12,  I  5) ,D<  8  > 

10  [NPUT"i»HA1   XONTH   (TYPE  X»Y)";x»Y:IFY>>9'iHENY=f-1900 
15   I NPUT"ST AhT I NG  CHECK  NUXBEh";C 

20  I  NPUT'STAhT  ING  BALANCE"  ib  1  :PnlNT  trhlNTl  I  FX-  1  T  HEN  B  5  =  El 

21  Phi  NT  "EN T Eh  DEPOS  I  T  S"  :PhIN'T"$"  ;  :  F OhK  1  =  11  030  :  GOSUB900:  I  FF-  1  i  HEN 2b 

22  IFIAOSTHENPhINT"XX     $"|  fNEXTKl 

23  L«L*1 : IFL-3THENL=0:PhINl lD»D*I2tPhIN7."  $   I tNEXIKl tPhlKI 

24  D  =  D«-I2:PnINT"   $"» iNEXTKl I Phi NT :LN=35 

25  LN=3S:PhINl  :PhIM  :PhIMlAE<24)  ;  "  IT  EX  CODES" I  Phi  NT 

27  Ph I NT"A-  AU10";TA&( 30) ;"H-   HOUSEHOLD" :PhINl"B-   BUSINESS") 1Afi( 30). 

28  Phi NT "M-  MEDICAL" »PhINT"C-   CASH" ; 1 AE< 30 ) ; "P-  PAYCHECK" 

29  PhlNT'D-  HOBBIES"!  1AB<  30)  5"S-   SAVINGS":PhINl"E-   ELUCA1ION  ;1ABC30); 

30  PHINT-U-    Ul ILI1 I ES":PnINT"F-   F  00D" J  T  Ab ( 30 ) J  "X  -    EX  1 nAS" : Pnl NT 

31  Phi  NT"ENT  Eh  EXP  END  I  TUhES"  :  P  hi  NT  I  G0SUB968  IrhlNI  :PhINl  tPhlNll  ABC  23  ) 

32  ONX  GOSUB  72  I •  722.  723.  724.  725.  7*6.  727.  726.  Ik),  7  30. 731 »  732 

33  PhINT"."!Y*l900:  :PhINT:PMNl  :  Phi  NT  "CHECK"  ;  1  A&<  t  >  ; 

36  Phi  NT "CODE" ; TAB(  12); "AXOUNT " ; 1 AB (27) {"II  EX" : t  =  0 :  r onK  = 1 106b 

40  Ph I  NT  C ; T AB( 3 ) i  tC»C* I  I GOSUB38  5: I P I A< 651 HEN 64 

44    IF    IA»3f,   THEN  PhINl:G0T0  40 

46  E( K. 1 )-IAiPhINTTAB( 12) ;"$"; : GOSUB 900 

4°!    I  F I  (  I  ) -9999THENC-C-  1  lrhINT"XX"J  G01040 

50  E(K.2)  =  I2tPhINTTAB(  25) 

54  FOnA- 1 T030 : WA IT  1 6 .  1  : I  =  I NP (  l 7 ) : I i =CHh$ (  1  ) : I A= I  -  1 28 
56  IFlA=13THENPhINT:G0T062 
60  PhlNTI $; tNEXTA 
62  LN-LN- I tNEXTK 

64  FOh  A=l    10   K:E=E*E(A.2) iNEXl  A 
70  Phi  NT:  Phi  NT  J  Phi  N'T  :  INPUT  ".ANT 

72  0=1 i I FLEFT  $ ( 0$ . 1  )="N"THENL  = 

73  <vEX    •♦END  OF   XONTH  TOTALS 

74  FOh I = 1101 2 :hEADX»X$ : GO SUE 964: IPG 

75  NEXTI tPhlNTlPhlNT    DEPOSITS  THIS 

76  PhIKl"EXPENDITUhES";TAB(2S) ;"$"; 

77  DE-INT<(D-E)»IOO)/100:Pr.lM"UNACCOUMEL  MONIES";  lABCfeb)  :"i":L£. 

78  B«81  ♦DElrhINT"PhESEXl   --AI.ANCE"  ; 1AE<  2b) ; "l";B 
80  C<M. 13)=E:C(X. 14)=D:C<X. 15)«DE:PnINT :PhlNT 
82   I  Fl.N=>  1 1HENF0P.P  C=  I  TOLN tFhINI iNEXIPG 

34  G0SUL">63:PP.INT 

38    INPUV'DO  YOU  HAVE  A   TAPE  10  nEAL   ";C$  :  I  Fl.EF  1  i  (  Li  »  1  )  =  "N " 1 H  EN408 
90  Ph INT  I  Phi NT" ST AhT    1APL   r.LAl  t.n"  :  A5-43  :  Af  =  1  2  :  A  7=  1  b  :  A3  =  1 :GOSUB  596 
129  hEX  ♦  ♦PP. 0 CESS   TAPE  hEAD  DEC  I  X  AL 

140  PhlNTtINPUT"DO   fOU   WAN  1   A  YEAhLY   TOTAL  " J CJ JhESlOhE 
142   IFl  EF  T  $ ( C  $  »  1  )=".\ "THEN 403 
144   hEX    ♦♦PhlNTS    ITLX  TOTALS 
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14*  FO.-.w=i701S:GO£UL--<00:r 
<*nn  Ph  I K7  tFK I Nt  1 1 NF UT" 

409  nt.v    ••PUNCH  TAPE 

410  G0SUr504  :  GObUr  504  :.Y  =  0 

414  FO.-.y  =  1  TO  1  2  :  JT  =0  :  F  Or.  J=  11 0 1  b :  JT  =  Jl  *C  (  X  .  J )  :  N£X  1  J 

415  IFJTx01HEKIFK*<I I1HEN&01 

416  IF JT=OTH LN I  FK<*>  1 21HEK508 

4lJ  PHtKIKJ 1 60SUS506 :  F  Or.  J= 1101 5 lP«C(X» J] 

41?    lFr<OTHENrhINTCHh*( 32)  !CHht(32>i 

420  rhINTr  ;  :NL.XT  J :  GO  SL-c  506  :  F  Or./.  =  IT  0  A  :  ™  I  NT  CHr.f  (  32)  ;  :.\i.XTZ 

501  NEX1X 

502  FMX1     "A"  ;  :  GO  SUB  50  4  :  1 1  =  1  t  GOT  0 1005 

504  F0r.Z=lT010:rr.INTCHr.f  (  32)  ;  :  Ne  X7Z  :  hi  TUhN 
506  f  Un£s|lU<llrniNiu*.n>ij)iJitAb.\t^in£i  univ 

595  HEY   ••HEAD  TAPE 

596  WAIT  16, 1 : IA*IKP<  1 7) 

597  IFI A=<A5THLN596 
59*    I  F  I  A  =  >58THENhETUhN 

599  y  =  t  A-4P.  :VA1T  16.  1  :  I  A=INr  (  1  7)  :  I  F  I  A<>32  T  HLNy  =  1 0*  (  I  A-  4:1  > 
601   F0r.J=A«T0A7:V  =  O:VM=0 

604  WAIT  16. 1 t!A"!KF< 17J 

605  IFIA<46THEN^04 

606  D7= 1 : IFI A=46THEN630 

60  7  D<D7)  =  IA-43:WAI T16.  1  t I A=INr(  1 7) : I  7  I A=46THEN6  30 
60«   IFIA>45THEND7=D7* 1 :G0T0f07 

609  Mfc>"":F0nX*IT0D7tKS«K»+S1h§CDCX>  )  rNLXTX 

610  C(K,  J)=V  +  V/AL(KS)  tNL.XT  J :  GOT  0596 

630  WAIT16.  1  : 1  A=  INr(  1  7)  :\>=0:  V1=0  :  I  FI  A=  321  HEN 60 9 

632  Vl  =  IA-43: WAI T16. 1 : IA=INr(  1 7) I  IFI A* 321 HEN V* VI/ 10: GO  10609 

636  V=(Vl/10>  +  (IA-43)/ 100: GOT 0609 

721  ?h I  NT" JANUAhY" ;  thETUhN 

722  Phi  NT"FE3hUAnY"  i  thEIUhN 

723  Ph  I  N'T"MAhCH"  ;  rhETUhN 

724  PHINT-APhlL") ihETUnN 

725  Ph I  NT "KAY" ; :hETUKN 

726  PhlNT'JUN'E";  rhETUhN 
72  7  Ph  I  NT"  JULY"  ;:  hETUhN 

728  PhINT"AUGUST": rhETUhN 

729  Phi  NT"SEPTEKSEh"  •  :  hi  TUhN 

730  PhINT"OCTOPEh" ; thETUhN 

731  PhINT"NOVEYBLh" ; :hETUhN 

732  Phi NT"DECEX3Eh" S  thETUhN 
750  hEK    ••VALID  INPUT 

752    IFI A  =  320hl A  =  950hl  A= 46T HENPh I  NT  I S; rhETUnN 
754    IFI  A=>4<?THENIFI  A  =  <  5  71  HENPh  I  NT  I  Sr  rhETUhN 
756    IFI  A  =  >6  5THEMFI  A  =  <  JOT  HENPh  I  NT  I  S:  thETUhN 

762  WAIT  16, 1 1 I  =  INP(  I  7 >  1 1 S»CHh*< I ) 1 1 A* I -  1 28 1 1 » I - » 76 1 B01o7Sfe 

799  hEK   ••SUP  TO  TOTALIZE  EACH   I  TE»X 

800  Y*0  :FOhy.=  1  TO  1  2  :  L  =  C  ( K ,  K  )  t  Y  =  Y  ♦  L  t  N EX  1 X  :  h E A L.\  #  X  i  tG0SUB966«  h£  i  UhN 
c?*4  hEX   »»INPUT  SUB 

885  WAIT  16,  1  :  I  =INP(  1  7)  1 1  5=»CHni<  I  )  :  I  A=  J  "123 1 1»I-  1  76 1  Cubui-  V  ok  :  nE  1  UhN 
339  hEX   ••SUB  TO   INPUT  TAPE 

390   WAIT  16,  1  :IA=INP<  I 7> t I ■ I A*48t I S«S1hSC 1  )  mETUr.N 

899  nEX   •   DEPOSIT  SUB 

900  G0SUB385:  I  F  I  A=  321 HENnET  UhN 

902  IFIA=46THENG0SUB950tI2=I 6 thETUhN 

90  3    IFIA  =  9  5THENI  (  1  )=  y  99  9  t-hET  UhN 

904    IFI  A=>657HENF=  1  H2S>IStI<  I  )  =  9  999  t  hEl  UhN 
906    IFIA=<47THENIFI A=>53THEN900 

903  I  (  1  )  =  I  tF0hK3  =  2T03  t  G0SUB33  5:  I  F  I  A=  321  HEN  fdrd 
910    IFIA=9  5THENI < 1 )= 99  99 t hET UhN 

916  IFI A  =  46TH EN GOSUP 9  50 t  GOT  0924 

917  IFIA<430hIA>57THEM(  1  )  =  9  999  t  hEl  UhN 

91  K   I ( K3 ) * I : N  EX 1 X  3 
922   16  =  0 

924  I F I A=95THENI ( 1 ) = 999 9 t hEl UhN 

925  K3=K3- 1 tK5=K3 

92  7  hEX      •XULTIPLIES    I  NT  EGEhS 

92"  FGhK4= 1 T0K3:X= 10  « ( K3- 1 ) t IFX«OTHENX" 1 

930    I <  K4>  =  1 ( K4  >  »X  r  K3  =  K3-  I  tNEXl  K4  :  K3  =  K5  1 1  =0  rHJnK4  =  I  T0K3I  I  *  I  •'I  f  K4) 
942  KEXTK41 1 2»I  ♦  1 6 X HE 7 UhN 
94  7  hEX    ••PhOCESSES   DEC  I XAL 

950    I6*0tG0SUE835tI6=I/10tIHA  =  95THENI  (  1  )=  it)-):  nET  UhN 
952  GO SUE 3 3 5  t I F I  A" 321 KENhET  UhN 
954   IFIA-95THENI <  1 > "9999  t hETUhN 
95*   I ■!/ lOOt 16=16*1 l hETUhN 

964  Y*0  iFOhK=  1  T065  x  I  F  E  <  K  ,  1  )  =XTHENY=Y*(  E(  K,  2)  ) 

965  NEXT K  t T«T ♦ 1 lC(X#T>"Y thETUhN 

966  FhIN7"S":Y;TA&<-o;"  =  ";  rhETUh.N 

967  hEX    ••PhlNl   T  EAr.  LINE 

963  FOhTL=  1  TO  7  1  tPr.INT"-";  :  NEXT  1  L  t  hEl  UhN 
969  hEX   '-SETS  SThING  VAnlA&LEb 
1005  END 

20  0  0  DATA  65»"AUT0".66»"BUSINkSS,S67,,,CASH"#C3,"HoL'bIfc>" 

2001   DATA  69  > "EDUCAT ION", 70. "FOOD". Td . "HOUbEHOLL" .  V  7 • "XEDI LAL" 

20  0  2  DATA   30,"PArCHECX".3  3."SAVINGb".3  5."bTlLIl  I ES"*  <i<i  .  "EX7*«t.M 

200  3  DATA   1  #  "EXPENDITURES  THIS  YEAh".  1  ,  "LEi-Ob  II  b  l.-ilb   i  -.An" 

200^4  DATA    1  ."UNACCOUNTED  XONIEb  i" 
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Programming  the 
Human  Computer 

Vectored  from  Page  24 

delights.  Upon  completion  of  his  task,  he  executed  an 
abrupt  about-face,  placed  a  single  manual  digit  in  a 
lateral  juxtaposition  to  his  olfactory  organ,  inclined  his 
cranium  forward  and  affected  his  egress  by  renegotiat- 
ing the  smoke  passage. 

He  then  propelled  himself  in  a  short  vector  onto  his 
rustic  winter  conveyance.  Contracting  his  oral  sphinc- 
ter, he  emitted  a  shrill  series  of  notes  to  the  antlered 
quadropeds  of  burden  and  proceeded  to  soar  aloft  in  a 
movement  hitherto  observable  chiefly  among  the  seed- 
bearing  portions  of  a  common  weed.  But  I  overheard  his 
parting  exclamation  as  he  drove  out  of  sight:  "Happy 
Christmas  To  All  and  To  All  A  Good  Night."  Peace! 

Next  month:  how  to  get  the  most  out  of  a  computer 
convention. 
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Household  Finance  System  II 

By  Francis  Ascolillo 


INTRODUCTION 

HFS-II,  the  companion  article  to  HFS  I,  is  essentially  a 
Report  Generator  Program  which  utilizes  data  developed 
and  stored  by  HFS  I  to  provide  a  lucid,  obvious  indicator 
of  financial  habits  and  trends,  past,  present  and  future. 
The  reports  are  hard  copy  printouts  with  no  tape  provi- 
sions. If  a  tape  is  required,  set  NULL  to  NULL  3  and  put 
the  tape  punch  on  when  the  prompt,  "DO  YOU  HAVE  A 
TAPE  FOR"  is  answered  before  typing  C/R. 

The  program  operates  on  the  data  tapes  produced  by 
HFS  I.  It  can  be  resident  in  memory  at  the  same  time  as 
HFS  I  with  automatic  linking  if  the  HFS  II  tape  is  read  in 
after  the  HFS  I  tape  has  been  entered  and  Line  10  is  eli- 
minated. The  two  programs  have  been  separated  to 
assure  usefulness  to  users  with  limited  (12K)  memory. 
In  practice,  it  is  most  often  utilized  on  a  quarterly  basis. 
The  program  assumes  that  full  data  are  available.  If  data 
are  lacking,  it  will  return  an  error  message  or  adapt  to 
the  lack  of  data  by  eliminating  those  reports  which  are 
reliant  upon  the  missing  data. 

OPERATION 

Follow  the  prompts  as  they  appear,  being  certain  to 
enter  the  month  numerically.  After  the  present  year's 
tape  is  read  in,  there  will  be  a  considerable  delay  while 
the  data  are  being  transferred  between  matrices.  Wait 
until  the  next  prompt  appears.  You  will  be  given  a  choice 
of  one  of  three  types  of  reports.  Remember  that  the 
ANNUAL  REPORT  is  on  a  separate  tape  and  unavailable 
unless  read  in  separately.  Type  the  number  of  the  report 
desired  or  type  "4"  to  end  the  program.  After  the  current 
report  is  produced,  the  program  returns  to  this  area  to 
provide  the  opportunity  to  produce  another  or  all  three 
types  of  reports  if  desired.  TEARLINES  separate  each 
report  for  filing.  These  can  be  removed  by  eliminating 
GOSUB  968  in  any  lines  where  this  instruction  appears. 

As  with  HFS  I,  the  HFS  II  is  intended  to  run  in  12K 
memory  with  8K  MITS  BASIC  resident.  Sections  1  and  2 
of  HFS  II  require  all  of  the  remaining  memory  to  run  and 
the  ANNUAL  REPORT  has  been  provided  as  a  separate 
program.  With  16K,  this  routine  can  be  resident  at  the 
same  time  with  no  problem. 

The  three  reports  are  essentially  self-contained  so 
they  can  be  extracted  and  run  separately  as  long  as  the 
required  subroutines  are  included. 

FEATURES 

This  program  generates  the  following  reports  as 
described  below  by  typing  in  the  number  you  desire: 

1 .  YEAR  TO  DATE 

2.  PRIOR  12  MONTHS 

3.  ANNUAL  REPORT 

4.  END  PROGRAM 

YEAR  TO  DATE 

This  portion  produces  a  listing  of  the  financial  experi- 
ence encountered  in  the  present  year  to  date,  consisting 
of  three  distinct  sections.  It  can  be  run  anytime  during 
the  year  and  is  intended  for  quarterly  reports.  In  addition 
to  providing  totals,  it  will  give  average  figures  and 
changes  in  percent  from  the  monthly  average.  If  there  is 
a  significant  change  in  any  item  in  a  month,  analysis  of 
that  month  might  indicate  problems  or  future  changes 
required  to  prevent  re-occurrence.  A  comparison  to  the 
same  month  of  the  previous  year  is  available  if  a  data 
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tape  for  the  previous  year  had  been  read  in,  and  is  invalu- 
able to  compensate  for  seasonal  fluctuations  to  provide 
a  more  accurate  picture.  The  effects  of  inflation  nor- 
malization have  not  been  included  in  this  portion,  but 
can  be  borne  in  mind  while  interpreting  the  results. 

A  COMMENT  SECTION  is  included  at  the  end  of  this 
portion  to  explain  any  unusual  situation.  This  field  is  ter- 
minated by  typing  an  asterisk(*),  whereupon  the  pro- 
gram will  ask  if  any  additional  reports  are  required.  Type 
"4",  if  no. 

YEAR  TO  DATE 

section  i:  TOTALS  provides  totals,  in  dollars,  for  each 
month  in  the  present  year  plus  the  average  monthly  ex- 
penditure in  dollars.  All  figures  are  provided  in  integers 
for  greater  visibility  and  ease  in  spotting  trends.  This 
will  provide  roundoff  errors  in  the  printout  and  some 
variations  in  the  results,  which  are  insignificant.  The 
reason  for  any  significant  deviation  from  the  average 
should  be  checked  to  determine  its  cause  and  likelihood 
of  repeatability.  This  is  when  the  MONTHLY  REPORT 
generated  by  HFS  I  is  utilized  and  is  the  reason  for  sav- 
ing it  as  a  reference  source  to  obtain  exact  details  of  a 
problem  area. 

section  ii:  TREND  provides  a  breakdown  of  the 
deviation  from  the  YEAR  TO  DATE  monthly  average  as 
found  in  any  particular  month.  It  is  expressed  as  a  PER- 
CENTAGE, not  dollars.  A  "-"  sign  indicates  a  drop  in 
spending  or  a  savings  for  that  particular  month  over  the 
yearly  average  and  is  desirable.  Large  incursions  here 
will  point  out  unusual  expenditures.  Reading  an  ITEM 
LINE  from  left  to  right  will  show  what  direction,  (increas- 
ing or  decreasing)  your  spending  habits  are  heading  dur- 
ing the  present  year.  An  unsigned  number  is  "+  "  and, 
therefore,  an  increasing  expense.  In  analyzing  this,  bear 
in  mind  that  inflation  will  usually  cause  a  steady,  small 
increase  as  the  year  progresses.  Don't  lose  track  that 
these  are  percentages,  not  dollars. 

In  order  to  minimize  the  impact  of  an  unusual  or  non- 
reoccurring  monthly  expense,  the  percent  of  deviation 
of  any  monthly  item  is  limited  to  100%.  This  will  assure 
a  more  realistic  picture  of  the  trend.  Wherever  100% 
occurs  in  the  listing,  it  should  be  noted  that  the  actual 
deviation  can  be  any  figure  exceeding  100%. 

In  the  same  vein,  the  AVERAGE  column  is  not  arith- 
matically  correct.  This  figure  represents  a  weighted 
average  and  makes  each  succeeding  month  10%  more 
significant  than  the  preceding  month.  Thus,  the  AVG 
will  be  a  clear  indicator  of  what  is  happening  lately,  as  a 
trend,  and  provides  a  more  accurate  basis  for  evaluating 
future  experience.  This  is  intended  to  show  what  in- 
crease or  decrease  can  be  expected  next  month  over 
this  month's  figures. 

At  first,  this  section  can  be  confusing,  as  it  is  ex- 
pressed in  percent,  not  dollars,  and  a  "-"  shows  a 
favorable  trend. 

section  in:  Change  from  prior  year  is  intended  to  show 
the  difference  in  PERCENTAGE  of  spending  from  the 
same  month  last  year,  during  each  month,  for  each  item 
and  the  current  year.  There  is  a  limitation  factor  of  100% 
applied  to  the  results  to  modify  the  effect  of  an  unusual 
monthly  experience  in  either  year.  This  means  that  the 
average  change,  while  not  arithmetically  correct,  will 
provide  a  more  realistic  view  of  changes  between  years 
on  the  whole  and  will  partially  disregard  any  major 
unusual  circumstances. 
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Micro  Business  78 
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MICRO  BUSINESS  '78™  will  provide  a  series  of  marketing 
forums  and  exhibits  to  introduce  the  small  independent  busi- 
nessman to  the  new  low-cost,  high-power  business  microcom- 
puter that  will  reduce  his  company's  costs,  place  him  in  a  more 
flexible  marketplace  and  provide  timely  data  information. 

Emphasis  will  be  on  the  small  budget  requirements  for  pur- 
chase of  an  in-house  computer.  The  show  will  demonstrate  the 
latest  systems,  exhibiting  complete  hardware  and  software 
from  small  hand-held  programmable  calculators  to  full  turn-key 
computers. 

•  Latest  in  Word  Processors 

•  Newly-Released  Business  Software 

•  Low-Cost  Text  Editing  Typewriters 

•  Modularized  Computers 

THE  LOW  COST,  dependability,  simplicity  of  operation,  and 
cost  savings  advantages  of  microcomputers  will  be  discussed 
in  a  series  of  lectures  to  remove  the  many  misconceptions  the 
average  businessman  may  have  about  the  microcomputer 
technology.  Lectures  by  such  companies  as  IBM,  Commodore 
Business  Machines  and  Radio  Shack  will  present  the 


DATE:   MARCH  17, 
18,  19,  1978 

PLACE:  PASADENA 

CONFERENCE 
CENTER 

PASADENA,  CALIFORNIA 


businessman  with  the  latest  information  about  application, 
service  and  investment. 

Author  Adam  Osborne  will  discuss  business  software. 

OTHER  LECTURES  on  the  program  include: 

•  Small  Business  Computing  Systems 

•  Evaluating  Your  Business  Computer  Needs 

•  Software  Companies 

•  The  Mainframe  Companies  &  The  Small  Computer 

•  The  Small  Business  Computer  Company 

•  Computer  Stores  and  the  Small  Business  System 

•  Retail  Mass  Marketing  of  Microcomputers 

Sponsored  by:  INTERFACE  AGE  Magazine 
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Produced  &  Managed  by: 

Show  Company  International 

8687  Melrose  Avenue 

Los  Angeles,  California  90069 

(213)  659-2050 
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This  section  eliminates  fluctuations  because  of  sea- 
sonal changes  such  as  high  winter  heating  bills,  but  will 
not  appear  at  all  unless  tha  tape  data  are  available  for 
the  preceding  year. 

PRIOR  TWELVE  MONTHS 

This  provides  a  clear  picture  of  your  financial  experi- 
ence over  the  course  of  the  past  year  and  by  careful 
analysis  will  show  spending  peaks  peculiar  to  your 
household  such  as  birthdays,  school,  Yule  spending, 
etc.  The  first  section  is  expressed  in  dollars  with  the 
average  being  a  straight  arithmetic  average. 

The  second  section  shows  the  deviation  from  the 
average  as  expressed  above,  expressed  in  PERCENTAGE 
(not  dollars).  This  is  also  a  weighted  average  increasing 
10%  in  importance  each  month  to  provide  an  accurate 
indicator  fo  future  spending  direction.  Again,  a  "-"  indi- 
cates decreasing  spending  and  is  desirable. 

A  data  tape  from  the  preceding  year  is  necessary  to 
run  this  portion  of  the  program.  The  COMMENTS  SEC- 
TION available  at  the  end  of  this  portion  should  be  used 
to  note  any  factors  that  are  known  to  have  caused  large 
fluctuations  in  any  of  the  figures. 

ANNUAL  REPORT 

As  its  name  implies,  it  is  intended  to  be  run  at  the  end 
of  the  year.  It  cannot  be  run  unless  "LATEST  DATA 
AVAILABLE"  is  answered  with  "12,year."  It  will  provide 
totals  of  the  past  and  present  years  for  each  item  and 
extrapolate  for  the  coming  year  based  upon  past  experi- 
ence and  inflation.  The  inflation  factors  are  contained  in 
line  2005  data  statement.  These  can  be  changed  as  the 
economy  changes  by  simply  adding  the  inflation  rate  to 
100(5%  =  1.05).  TREND  shows  the  direction  and  rate  of 
anticipated  future  change,  expressed  as  a  percentage, 
for  each  item.  A  "-"  sign  shows  a  decrease. 

The  BUDGET  column  shows  the  PERCENTAGE 
deposit  dollars  consumed  by  the  particular  item  and 
what  portion  of  your  income  will  go  to  a  particular  item. 
These  will  not  add  up  to  100%  because  of  "missing"  or 
unallocated  monies,  but  they  do  show  where  your 
monies  are  concentrated.  There  well  may  be  some  sur- 
prises here  and  a  concentrated  effort  to  affect  these 
percentages  in  the  future  can  be  an  effective  money 
management  basis. 

This  program  is  separated  from  the  rest  and  is  com- 
plete in  itself  on  a  separate  tape  for  several  reasons. 
Namely,  for  12K  users,  it  does  not  fit  with  the  rest  of 
HFS  II  resident  and  must  be  used  singly.  Users  with 
larger  memory  must  add  Line  1457  CLEAR:  FOR  X5=  1 
TO  15:READ  Z,  Z$:  NEXT  X5  to  access  inflation  percent- 
ages, then  read  in  the  ANNUAL  REPORT  TAPE  over  the 
other  HFS  I  and  HFS  II  tapes  already  resident  in  memory. 

Secondly,  since  this  program  is  only  used  once  a 
year,  it  seems  impractical  to  waste  memory  space.  It  is 
possible,  however,  to  read  in  all  three  tapes  preserving 
the  remark  statements  if  desired,  and  repunching  a 
single  tape  which  should  run  in  16K  of  memory. 

CONCLUSION 

This  program  is  intended  to  be  an  aid  in  analyzing 
your  financial  habits  and  a  basis  for  providing  future  cor- 
rections. Concentrate  on  the  ITEM  which  displays  the 
most  unfavorable  trend  during  the  last  MONTHLY 
REPORT.  Attempt  to  reduce  it  to  a  negative  factor  in  the 
current  month.  By  focusing  upon  one  particular  area  at  a 
time,  you  will  probably  begin  to  notice  minor  faults  in 
your  financial  management  that  are  relatively  easy  to 
correct.  This  is  in  fact  an  "Information  Feedback"  ap- 
proach, that  will  assist  you  in  restraining  or  upgrading 
your  dollar  utilization  skills.  Biofeedback  devices  utilize 
this  same  principle  of  allowing  the  user  to  become 
aware  of  the  effects  of  a  particular  act  or  tendency.  In 
this  context  the  subject  is  spending. 

DECEMBER  1977 


IT  WILL  TELL  YOU  WHERE  TO  GO 
CPU-1TH8080A  CPU  BOARD  WITH 
8  LEVEL  VECTOR  INTERRUPT. 


$30.  BARE 


$185.  KIT 


$220.  ASSEMBLED  AND  TESTED 

DEALER  INQUIRIES  INVITED  UNIVERSITY  DISCOUNTS  AVAILABLE 

™     WAMECO  INC. 


iflC.    3107  LANEVIEW  DRIVE  SAN  JOSE  CA.  95132 


CIRCLE  INQUIRY  NO.  64 


MICRODESIGN 


,micr 


ocomputer  product 


2708 
TMS  2716 
EPROM/RAM 


VERSATILITY  •  Individual  Addressing  •  Shadow  alternates  ROM  with  RAM  •  External 
RAM  disable  •  Optional  IK  on-board  RAM  •  S100  compatible  •  Power-on  jump  or 

bootstrap  capability  •  All  sockets  included 

MR  8  KIT   For  2708    99.50 

MR  16  T  KIT  FOR  TMS  2716    99.50 

EPROM  (shown)  not  included 

FIRMWARE  •  2K  Monitor/Utility  •  Supports  Tarbell  cassette,  paper  tape  •  Now 

available  for  SI0.  MI0.  3P  +  S.  SI0  2 

MM  2K  .... 
MM  2  T  ... 


(two  2708  type  EPROMS)   79.50 

(one  TMS  2716  EPROM)   74.50 


EPROMS  •  Prime,  full  specification  •  programming  available 
2708  type    1024  x8    30.00 


TMS  2716 


.2048  x  8    55.00 


MICRODESIGN 

679-1  S.  State  College  Blvd.,  Fullerton  CA  92631 
(714)  738-8080 


CIRCLE  INQUIRY  NO.  36  INTERFACE  AGE  51 


Among  many  other  uses,  the  program  provides  a 
basis  for  communication,  exchange  of  ideas  and  intent 
among  the  members  of  the  household.  It  provides 
documentation  necessary  at  times  to  discuss  a  problem 
area  and  is  very  difficult  to  dispute  or  ignore. 

Most  importantly,  you  will  find  that  understanding 
and  application  of  the  information  provided  by  the  pro- 
gram, coupled  with  some  innovation,  will  teach  you  to 
gain  and  maintain  control  of  your  finances,  rather  than 
being  a  victim  of  them. 

EXAMPLE:  YEAR  TO  DATE  REPORT 

RUN 

WHAT    IS   LATEST   DATA  AVA I  LAPLE   (TYPE  X » Y  )  ?  b»77 

DO   YOU  HAVE  A   TAPE   FOR  ?  Y 

K0UK1    W77   TAPE  ANL   STAR!    TAi-E  REACER 

DO  YOU  HAVE  A  TAPE  FOh   1976    ?  Y 

K0UN1    1976   TAPE  AND  START   TAPE  READER 

WHAT   KIND  OF   REPORT   DO  YOU   '•AM    (TYPE  #) 

1  -  YEAH  TO  DATE 

2  -   FAST    IS  MONTHS 

3  -  ANNUAL  REPORT 

4  -   END  PhOGhA.Y 
?  1 


YEAR   10  DATE    19  77 
TOTALb 


ITEM 

JAN 

FEB 

MAR 

APh 

MAY 

AUG. 

AUTO 

96 

126 

126 

l  26 

234 

142 

BUSN 

36 

1  b 

20 

99 

33 

CASH 

45 

85 

73 

l  50 

135 

97 

HOBY 

30 

^3 

49 

1 

14 

23 

EDUC 

361 

26 

12 

14 

13 

35 

FOOD 

1  70 

203 

214 

20  7 

231 

SO  L> 

HOUS 

267 

266 

266 

266 

310 

275 

MED 

5 

14 

13 

0 

24 

12 

FAY 

0 

0 

0 

0 

0 

0 

SAV 

50 

bO 

bO 

50 

50 

50 

UT1L 

206 

186 

153 

147 

171 

1  73 

XThA 

152 

101 

67 

166 

137 

125 

EXP. 

1423 

1093  1053 

1  152 

1422 

1230 

DEP. 

1  749 

1095  1634 

1  125 

1047 

1  330 

X  OF   CHANGE   FROM    19  77  AVERAGE 


ITEM 

JAN 

FEB 

XArt 

A  n 

MAf 

AVG. 

AUTO 

-  3  3 

-  1  2 

-  1  1 

-  10 

65 

3 

3USN 

2 

-6  1 

-  43 

-48 

162 

6 

CASH 

-  54 

-  1  3 

-25 

54 

39 

4 

34 

l  l  6 

-95 

-40 

-  1 

EDUC 

-  70 

^6 

-3  3 

-  34 

-  1  4 

-  17^ 

_ 

0 

HOUS 

-4 

-4 

-4 

1 2 

-  1 

YED 

-59 

24 

55 

0 

10  7 

3  0 

PAY 

0 

0 

0 

0 

0 

0 

SAV 

0 

0 

0 

0 

0 

0 

UTIL 

1  9 

7 

-  12 

-  15 

- 1 

-  2 

-  1 

EXP. 

1  5 

-  1  1 

-  15 

-  7 

1  5 

-  1 

DEP. 

31 

-  18 

22 

-  16 

-22 

-3 

CHANGE  19: 

I  TEX 

JAN' 

F  EE 

MAR 

APh 

MAY 

AUG< 

AUTO 

-80 

- 1  3 

-60 

94 

100 

14 

BUSN 

l  on 

-30 

100 

3  3 

-99.  7 

b 

-63 

-  3  0 

-27 

3 

63 

-5 

HOPY 

tnn 

-  )8 

-43 

-  1  00 

-35 

-  73 

-43 

-59 

-  1  1 

-  19 

3  3 

21 

-  10 

HOUS 

2 

~2 

18 

5 

med 

-59 

1  0  0 

-  1  4 

-  ioo 

100 

6 

PAY 

0 

0 

0 

0 

0 

0 

SAV 

-93 

0 

0 

-  bO 

-  1  7 

-29 

UTIL 

42 

1 

-24 

-2  1 

9 

-  1 

XTP.A 

-41 

-89 

-74 

27 

-83 

-48 

EXP. 

-64 

-64 

-32 

-46 

-20 

-41 

DEP. 

51 

1 

65 

0 

-  bb 

8 

COMMENTS : 

NONE  AT   THIS  TIME 


EXAMPLE:  PRIOR  12  MONTHS  REPORT 


WAT  KIND  OF  REPORT  DO  YOU   UANT    (TYPE  #) 

1  -   YEAh  TO  DATE 

2  -   PAST    12  MONTHS 

3  -  ANNUAL  REPORT 

4  -   END  PROGRAM 
7  2 


WE  HAVE  IT 


The  advanced  experimenter  now  has  the  opportunity  to  use  the 
same  reliable  mechanism  the  quality  printing  industry  has  used 
for  many  years  —  the  IBM  Selectric®  typewriter.  Our  low  cost 
conversion  kits  are  designed  around  specially  built  com- 
ponents, and  available  to  the  engineer,  student,  educator,  and 
small  businessman. 


MECHANISM  IN  SKn  KITS 


Item 

SK-1 


SK-2 


SK-3 


Description 

Selectric  conversion  kit,  with  all  mechanical 
and  electronic  parts.  Needs  1  amp  at  12 
volts. 

SK-1  with  combined  power  supply  and  TTL 
compatibility. 


Price 

189.95 


321.95 


598.95 


SK-2  with  controller  kit  giving  ASCII  data  at 
110  or  300  BPS.  A  high  speed  paper  tape 
interface  capability  is  included. 

DK-1  Floppy  disk  and  controller  kit,  with  250  KB  1095.00 
drive.  For  use  with  SK-3,  or  any  serial 
interface,  up  to  19200  BPS.  Contains  high 
level  DOS,  with  simple  commands  making 
any  terminal  a  smart  one  or  any  serial  CPU  a 
disk  system. 

Kits  shipped  10  days  —  two  weeks  after  receipt  of  order.  Disk 
kits  take  longer.  Manuals  from  above  kits  are  offered  for  the 
purpose  of  evaluating  the  kits.  Refunds  for  manuals  apply  on 
subsequent  kit  order. 

Selectric  Conversion  Manual  6.50 

Selectric  Programming  Manual  with  listings  6.50 
and  timing  data. 

Floppy  Disk  Kit  and  DOS  Manual.  6.50 
Please  include  UPS  shipping  rates. 


DK-D1 


^\  SWrp&  Associates  Inc. 

Box  26045,  Lakewood,  Colorado  80226 
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MORE  BYTES  FOR  YOUR  BUCK  ! 


8K  RAM. . -  assembled,  burnt-in,  tested 
and  warranted. .  .only  $19750! 


These  are  not  kits,  but  completely  assembled  and 
tested  boards,  with  a  1  year  warranty.  No  soldering, 
no  messing,  no  chance  of  mis-connections  .  .  .  just 
plug  'em  in  and  you're  ready  to  run.  The  8K  RAM  has 
the  same  features  and  speed  as  our  4K  RAM  (500 
nsec,  no  wait  states)  and  if  that  isn't  fast  enough 
there's  our  8K  (Z)  fast  RAM  that  gives  you  a  250  nsec 
access  time  for  only  $217.50! 

Because  of  the  low  power  memory  chips  used,  power 
requirements  are  lower  than  many  other  RAM  boards. 
And  the  8K  RAM  uses  less  power  than  two  4K  boards. 
All  RAMs  are  manufactured  to  military  specification 
MIL  STD-883-C,  assuring  greatest  control  over 
reliability. 

Address  selection  is  easily  accomplished  by  our 
Visaddress™,  an  easy  to  read  switch  on  the  board 
top.  The  8K  board  is  designed  to  be  selected  as  one 
of  eight  possible  8K  RAM  boards  present  on  the  S-100 
bus. 

To  achieve  address  selection,  the  top  address  lines 
are  decoded  using  the  Visaddress  switch.  The  switch 
will  then  show  the  selected  starting  address  of  the 
RAM  card.  (i.e.  0  =  0000—  1 FFF,  2=20f0j2f-3FFF,  etc. 
on  the  8K  board). 


Both  boards  have  fully  buffered  address  and  data 
lines,  and  extensive  built-in  noise  immunity  circuitry. 
And  are  plug-in  compatible  with  the  S-100  bus 
(Altair  8800,  IMSA1  8080,  etc.) 

Quality,  assembled  boards  at  less  than  kit  prices.  But 
what  else  should  you  expect  from  a  company  whose 
prime  products  are  electronic  test  instrumentation 
and  microprocessing  components? 

Also  available:  4K  RAM;  $1 07.00,  Alpha-VDM;  $1 07.00, 
Alpha-VDM-ll;  $145.00,  Graphics-VDM;  $137.00. 

Order  direct  by  check,  BankAmericard  or  Master 
Charge  (Add  $1 .50  shipping,  credit  customers  give  us 
all  the  card  numbers,  please  and  Ohio  residents  add 
41/2%  sales  tax)  or  contact  us  for  more  information. 
Kent-Moore  Instrument  Company,  a  subsidiary  of 
Kent-Moore  Corporation  (founded  in  1919),  P.O.  Box 
507,  Industrial  Ave.,  Pioneer,  Ohio  43554.  (419)  737- 
2352.  Or,  Kent-Moore  of  Canada,  246  S.  Cawthra  Rd., 
Mississauga,  Ontario  L-A3P2,  Canada. 


Kent-Moore 

INSTRUMENT  COMPANY 
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FERIOD  FhOM   JUN    19  76   TO  MAY  1977 


DEPOSITS 
START  BALANCE 
SAVINGS 


ITEM 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

JAN 

FLb 

MAh 

APh 

MAY 

AUG. 

KNOWN  SPENT 

AUTO 

72 

78 

71 

91 

70 

188 

125 

96 

126 

126 

128 

234 

117 

BUSN 

14 

129 

4 

27 

4 

79 

1  1 

38 

1  5 

20 

20 

99 

38 

REMAINING  ? 

CASH 

85 

70 

155 

60 

75 

1  10 

100 

45 

85 

73 

1  50 

1  3b 

9  b 

HOBY 

62 

51 

89 

67 

69 

74 

77 

30 

23 

49 

1 

14 

b  1 

EDUC 

1  7 

15 

205 

0 

37 

12 

1  7 

36  1 

26 

12 

14 

13 

61 

FOOD 

151 

258 

222 

21  7 

250 

225 

271 

1  70 

203 

2  14 

20  7 

231 

218 

HOUS 

271 

260 

26  1 

260 

260 

267 

266 

267 

266 

266 

266 

310 

263 

MED 

2 

6 

0 

2 

56 

3  7 

2b 

5 

14 

18 

0 

24 

1  6 

PAY 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

SAV 

0 

0 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

4  1 

UTIL 

106 

94 

90 

95 

82 

102 

1  25 

206 

18< 

153 

147 

171 

130 

XTRA 

392 

81 

650 

93 

304 

157 

41 

152 

101 

67 

166 

137 

195 

EXP  • 

1  177 

1046  1801 

966 

1261 

1305 

1111 

1423  1098 

1053 

1  152 

1422 

1235 

WHAT  KIND  OF  REPORT 

DEP. 

1  139 

158* 

i  1086 

1229 

1  152 

1  157 

1183  1749 

1095 

1634 

1  125 

1   -  YEAR  TO  DATE 

1047 

1268 

2  -  PAST   12  MONTHS 

6652. 12 

433 

250 

7335.  12 
6150. 34 
1  184 


3  -  ANNUAL  REPORT 

4  -   END  PROGRAM 


PAST    12  MONTHS 


X  OF   CHANGE  FROM    19  77  AVERAGE 


ITEM 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

JAN 

F  LB 

MAR 

APR 

HAY 

AVG 

AUTO 

-38 

-33 

-40 

-23 

-  4  I 

60 

6 

-  19 

7 

7 

9 

99 

6 

BUSN 

-62 

100 

-88 

-29 

-83 

100 

-  72 

0 

-62 

-49 

-  49 

100 

-  1  b 

CASH 

-  1  1 

-27 

62 

-33 

-22 

15 

4 

-53 

-  1  1 

-24 

57 

41 

2 

HOBY 

22 

-1 

75 

32 

35 

46 

52 

-40 

-55 

-3 

-  98 

-73 

-9 

EDUC 

-73 

-76 

100 

-  100 

-39 

-80 

-  72 

100 

-  57 

-80 

-  77 

-  73 

-46 

FOOD 

-31 

18 

1 

-  1 

1  4 

3 

24 

-23 

-8 

-3 

-5 

b 

0 

HOUS 

1 

-4 

-3 

-4 

-4 

-  1 

-1 

-  1 

- 1 

-  1 

-  1 

lb 

0 

KED 

-82 

-61 

-  100 

-85 

100 

100 

54 

-  70 

-8 

14 

0 

53 

0 

PAY 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

SAV 

-100 

-  100 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

6 

UTIL 

-18 

-28 

-31 

-27 

-37 

-22 

-  4 

58 

43 

18 

1  3 

31 

5 

XTRA 

100 

-59 

100 

-53 

55 

-20 

-79 

-23 

-49 

-66 

-  1  b 

-30 

-  18 

EXP  • 

-5 

-  1  6 

4b 

-22 

2 

5 

-  10 

15 

-  12 

-15 

-7 

1  5 

-  1 

DEP. 

-  1  1 

24 

-  1  b 

-4 

-  7 

-9 

-7 

33 

-14 

28 

-  12 

-  18 

-  1 

COMMENTS  I 

NONE  AT  THIS  TIME 


WHAT  KIND  OF  REPORT  DO  YOU   WANT   (TYPE  #) 

1  -  YEAR  TO  DATE 

2  -  PAST    12  MONTHS 

3  -  ANNUAL  REPORT 

4  -  END  PROGRAM 
7  4 

OK 


EXAMPLE:  PIIANNUAL  REPORT 


RUN 

WHAT   IS  LATEST  DATA  AVAILABLE   (TYPE  M  »  Y  )  ?  12,77 

DO  YOU  HAVE  A  TAPE  FOR   1977  ?  Y 

MOUNT    19  77  TAPE  AND  START   TAPE  READER 

DO  YOU  HAVE  A  TAPE  FOR   19  76   ?  Y 

MOUNT    19  76  TAPE  AND  START   TAPE  READER 

WHAT   KIND  OF  REPORT  DO  YOU  WANT   (TYPE  #) 

1  -  YEAR  TO  DATE 

2  -   PAST    12  MONTHS 

3  -  ANNUAL  REFORT 

4  -  END  PROGRAM 
?  3 


WHAT  IS 

STARTING  BALANCE  ON  JAN 

l«  1977 

?  433 

ANNUAL 

REPORT 

19  7  7 

ITEM 

1976 

1977 

1975 

TREND 

BUDGET 

AUTO 

1  787 

712 

303 

-61 

10 

BUSN 

375 

193 

99 

-49 

2 

CASH 

1220 

438 

2  1  5 

-60 

7 

HOBY 

289  7 

119 

5 

-96 

1 

EDUC 

413 

423 

456 

3 

6 

FOOD 

2794 

1027 

423 

-64 

1  b 

HOUS 

3153 

1377 

632 

-57 

80 

MED 

20  3 

63 

S  l 

-69 

0 

PAY 

0 

0 

0 

-  100 

0 

SAV 

2460 

2  50 

26 

-90 

3 

UTIL 

1  568 

36  b 

54  9 

-4b 

1  3 

XTRA 

4045 

625 

106 

-85 

9 

EXP. 

20920 

6150 

20  79 

-71 

DEP. 

15229 

6652 

4939 

-57 

ASSETS 

ACCRUED  THIS 

YEAR 

7085. 12 

MONIES 

NOT  ACCOUNTED 

FOR 

50  1 

HOUSEHOLD  FINANCE 
SYSTEM  II  PROGRAM 

LI  ST 

1  REM  ».*  HOUSEHOLD  FINANCE  SYSTEM    II    •  ♦ 

2  REM  BY   FRANCIS  ASCOLILLO 
10   GOTO  1004 

299  REM     HEADER  MONTH  LINE 

300  PR  I  NT" ITEM"; TAB ( 6) i  :F0RM=1T0M1 
305  G0SUB1930 

30  7  PRINTSPC( 2) ; tNEXTM : PR  I NTBS : RETURN 

310  PRINT"JAN"; :RETURN 

311  PR  I  NT'TEB"  ;  tRETURN 

312  PRINT"MAR"; tRETURN 

313  PRINT"APR"» :RETURN 

314  PRINT*"MAY"J  rRETURN 

315  PR  I  NT" JUN" ; : RETURN 

316  PRINT" JUL"; rRETURN 

317  PRINT"AUG"; tRETURN 

318  PRINT"SEP"; rRETURN 

319  PRINT"OCT"; rRETURN 

320  PRINT"NOV"; rRETURN 

321  PRINT"DEC"» rRETURN 

595  REM  ♦♦READ  TAPE 

596  WAIT16, 1 t IA=INP( 1 7) 

597  IFI  A=<A5THEN596 

598  I FI A  =  > 58THENRETURN 

599  MM  A- 48t  WAIT  16,  1  tIA=INP(  1  7>  r  I  F I  A<>32THENX=  1 0  ♦  (  I  A- 43) 
601  F0RJ=A8T0A7rV=0rVl=0 

604  WAIT  16, 1 tIA=INP( 17) 

605  IFIA<46 THEN 604 

606  D7= 1 t IFI A=46THEN630 

60  7  D(D7)  =  tA-48r WAIT  16, 1 tIA=INP(  I ?1 : IF  I A  =  46THEN630 

608  IFIA>45THEND7=D7*1 rGOT0607 

609  MS  =  F0RX=IT0D7:MS=XS*STR*(D(X)) rNEXTX 

610  C(M, J)=V*VAL(MS) r NEX T J r  GOTO 596 

630   WAIT  16, I  r IA=INP(  1 7) r V  =  0 r V 1 =0 r I F I A= 32TH EN609 

632  VI =1 A-48tWAIT16, 1 r IA=INP( 17) r I F I A= 32THEN V= V 1 / 10rGOT0609 

636  V=(V1/ 10) ♦( I  A- 48)/ 100rG0T0609 

967  REM   ♦♦PRINT   TEAR  LINE 

968  FORTL= 1  TO 7 1 t PRINT"-". r NEXTTL r RETURN 

970  REM     LINE  TITLE 

971  PRINT"AUTO"; rRETURN 

972  PHINT"BUSN"; tRETURN 

973  PRINT"CASH"; rRETURN 

974  PRINT"HOBY"; tRETURN 

975  PRINT"EDUC" ; tRETURN 

976  PRINT"FOOD"; rRETURN 

977  PRINT"HOUS"; tRETURN 

978  PRINT"MED"; tRETURN 

979  PRINT"PAY"; tRETURN 

980  PRINT"SAV"; tRETURN 

981  PRINT"UTIL"; tRETURN 

982  PR  I  NT"XTF\A"  ;  rRETURN 

983  PRINT"EXP."; tRETURN 

984  PR  I NT"DEP . " ; r  RETURN 

985  PRINT"LOST"; rRETURN 

989  REM   ♦♦ERROR  MESSAGE 

990  PRINT"INSUFFICIENT  DATA  TO  PROCESS" ; r RETURN 
995  PRINT"  NEED  DATA  FOR" ; r RETURN 

1000  REM   ♦♦  H.F.S.    II  ♦♦ 

1004  DIMC(  12, 15),C1( 12, 15),D(  15),F(  15) I  GOTO  10 10 

1005  INPUT"DO  YOU   WANT   FINANCIAL  REPORT";QS 

1006  IFLEFT$(  QS,  1  )  =»"N "THEN END 

1010   INPUT"WHAT   IS  LATEST  DATA  AVAILABLE   ( TYPE  M,Y)";M1,Y1 
10  1  1   A5=»48tA7=15tA8=l  t  I  FY  1<  1  900THENY  1  =Y  1  ♦  1 900 

1012  IFY1 < 1900THENY1-Y 1+1900 

1013  REM  ♦•CHECK  FOR  DATA  AVAILABLE 

1015  T-OtFORJ= lT012rT-T*C(Ml, J) rNEXT J t I FT>OTHEN 1 025 
1017  REM   ♦♦NEED  DATA,    GET  TAPE 

1020  Y2  =  Y1 tG0SUB1900t I FOX= 1  THEN G0SUB990 t GOTO  1 0 1 0 
1023  REM   ♦♦TRANSFER  MAT    1    TO  MAT  2 

1025  FORK= lT012tF0RJ=lT015tCl(K, J)»C(K, J) :NEXT JrNEXTK 
1028  Y2  =  Y 1  -  1 t G0SUB1900tPRINT 

1030  PR  I NT"VHAT   KIND  OF   REPORT   DO  YOU   WANT   (TYPE  #)" 

1031  PRINT"1    -  YEAR  TO  DATE" 

1032  PRINT"2   -  PAST    12  MONTHS" 

1033  PRINT"3  -   ANNUAL  REPORT" 

1034  PRINT"4   -   END  PROGRAM" 

1035  INPUTQtONQGOTO 1040, 1205, 1400, 1600 
1037  REM   ♦♦YEAR  TO  DATE 

1040  PRINTtG0SUB968tPRINTtPRINT 

1045  PRINTTAB(22) ;"YEAR  TO  DATE" ; Y 1 t PR I  NT t PRI NT r PRI NTTAB( 29 ) ; "TOTALS" 
1053   REM   ♦•PRINT  HEADER 

1055  PRINT  t PRINT  I B$  =  "AVG. " t  G0SUB300  t PRINT  tFORL 1  =  1  TO  14 
1060  G0SUB1940 

1065   TB-5tPRINTTAB(TB) ; » LT  =  0 t FORM= 1  TOM  1 t TB=TB+ 5 t LT=LT+C 1 ( M , L 1  ) 

10  70   PRINT INT(C1(M,L1) )iTAB( TB ) ; t NEXTM t D( L 1 ) = I NT ( LT/M 1 ) tPRINTD( L 1 ) 

1071  NEXTL1 
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1079  REM     YTD  DEVIATION 

1080  PRINT  t PRINT  tPRINTTAB( 25)  ; "TREND  FOR" ; Y 1 : PRI NT : PRINT 
1082  PRINT"*   OF   CHANGE  FROM" X Y 1 ; "AVERAGE" xPRINT x PRI NT 
1085  PRINT iBS-"AVG."x G0SUB300 t PRI NT : FORL 1= 1  TO  1 4 

1090   GOSUB 1940 

1095  TB"5iPRINTTAB(TB); : FM= 1 x FT=0 : FORM  = 1  TOM  1 : GOSUB 1 920 
1115  X-INT(X) xTB-TB*5xF(Ll ) -F( L 1 > ♦ ( X*FM ) : FT=FT+FM x FM=FM+. 1 
1120  PRINTX  i TAB ( TB ) ; xNEXTM  x PRI NTI NT( F( L 1 )/FT) xNEXTLl 
1130  REM  **     YTD  YEAR  TO  YEAR 

1135  PRINTlPRINTx  PRI NTT ABC  25)5 "CHANGE"; Y l-l;"TO"iY 1 x PRI NT  x PR  I  NT 
1140    I FQX» 1  THEN  GOSUB990  x  G0SUB99  5  xPRINTY 1  -  1 x  G0SUB9  68 x  GOTO  1 030 
1145  PRINT  xB$-"AVG."x  G0SUB300 x PRI NT  I FORL 1 = 1T014 
1150    GOSUB 1 940 

11  55  TB»5lPRINTTAB( TE )  ;  : D( L 1 )=0:FM» 1 : FT=0 : FORM= 1  TOM  1 
1160    IFC(M,L1 )«0THENX=«0-C1 (M,L  1  ) x  G0T01 1 70 

1165  X-INT( ( (CI (M,L1 )/C(M,Ll > )* 100)- 100) x G0SU3194  5 

1170   TB*TB*  5  x  PRI NTX ; TAB( TB ) xD(Ll )=D(L1 )+(X*FM) x  FM=FM+ •  1 xFT=FT*FM 
1173  NEXTMxPRINTINT(D(Ll )/FT) 
1175  NEXTL  1  l  GOTO  1 950 

IV 80  F0RA-lT072tVAIT16, 1 x I  =  I NP( 1 7 ) x I $  =  CHRS( I ) x IA=I -  128 

1185   IFIA«32ANDA=»>60THENPRINTx  G0T01  180 

1  190    IFIA«42THENPRINTxPRINTxPRINT: GOTOl  195 

1192  PRINTISJ  xNEXTA 

1195   G0SUB968 xPRINT: G0T01030 

1200   REM     PRIOR    12  MONTHS 

1205    IFQX= 1 THENG0SUB990 I G0SUB995  XrRI NTY 1  -  1  I  GOTO  1028 
1215  G0SUB968xPRINTxPhINTxPhINTxM3=Ml*l 

1220  PRINT TAB( 20) » "PER I OD  FROM   " ; X M=M 3  I GOSUB 1 9 30  I PRI N TY 1 -  1 : "TO   " ; 

1225  M«M1  : GOSUB 19 30  I  PR I NTY 1 x PRI NT  X PRI NT x PRI NT 

1230  PRI NTTAB( 5 ) ;Y 1- 1 ;TA3( C ! 3-M 1 > *5> ;Y I x PRI NT x  GOSUB 1925 

123  5  F0RLl=lT014xG0SUB1940xTB=Sx?RINTTA3(TB) ; XD(L1 )=0 

1240   F0RM=M3T012:TB=TB*5xD(Ll ) =D( L 1 ) *C( K, L 1 ) x  GOSUB 1 942  I NEX TM 

124  5  FORM= 1  TOM  1  x TB  =  TB ♦ 5  x D( L 1 ) =D( L 1 ) +C 1 ( K« L 1 ) X GOSUB 1 944 x NEXTM 
1250  D(Ll)«D(Ll)/12iPRINTINT(D(LD)  xNEXTLl  X  PRI  N  T  x  PRI  NT  x  PR  I  NT 
1252  REM   *•  PRIOR   12  MONTHS  PART  2 

1255  PRINTTAB(23) ;"TREND  -   PAST    12  MONTHS"x   PRINT xPRINT xPRINT 

1260  PRINT"*   OF  CHANGE  FROM" ; Y 1 ; "AVERAGE" x PRI NT x PRI NT 

1265   G0SU319 25x PRI NT x FORL 1= 1T014X  GOSUB 1940 xTB= 5 xPRINTTAB(TB) : 

12  70  F(L1 )=0  xFM* 1 x FT  =  0 x FORM=M 3T0 1 2 x  GOSUB 1 923 x  GOSUB 1 980 xNEXTM 
1280  F0RM=1T0M1  I  GOSUB  1  920  x  GOSUB  1  930  xNEXTM 

1285  PRINTINT(F(L1 )/FT) xNEXTLl 
1300  G0T01950 
1400  G0T01030 
1600  END 

1900  PRINT"DO  YOU  HAVE  A  TAPE  FOR" »Y2; x INFUTQS 
1910  QX  =  Ox IFLEFT$( Q$,  1 )="N"THENQX= 1 x RETURN 

1912  PRINT"M0UNT";Y2;"TAPE  AND  START  TAPE  READER" x  GO SUE 59  6 : RETURN 

1919  REM     CALC  X 

1920  IFDCL1 )*0THENX=0-C(M,L1 ) x RETURN 

1921  IFC1(M»L1) *OTHENX  »0  x  RETURN 

1922  X=(((C1(M,L1)/D(L1)>*100)-100) x RETURN 
192  3   IFDCL1 )»0THENX=0-C(M,L1 ) x RETURN 

1924  X-(((C(M,L1)/D(L1>)*100)-100) x RETURN 

1925  B$«"AVG."xPRINT"ITEM";TAB(6) ; xF0RM=M3T012x  GOSUB 1 9 30 x Phi N TSPC( 2) ; 

1926  NEXTM 

192  7  FORM" 1  TOM  1 x  GOSUB 1 9 30 x PRI NTSPC ( 2 ) ; xNEXTM  x  PRI N TBS  x  RETURN 

1930  0NMG0SUB3 10/31 1  *  3 1 2 , 3 1 3, 3 1 4 , 3 1 5* 3 1 6 , 3 1  7, 3 1 8 , 3 1 9 ,  320 ,  32 1 322 

1931  RETURN 

1940  0NL1G0SUB9  71  , 9 72 , 9 73* 9 74, 9 75 , 9 76 *  9 77 , 9 78 , 9 79 , 980 *  9  8 1 , 98 2 , 98 3* 98  4 

1941  RETURN 

1942  PRINT INT(C (M,L1 ))  ; TAB( TB) ;  I  RETURN 

1944  PRINTINT(C1 (M,L1 ) ) J  TAB( TB) ;  X  RETURN 

1945  IFX> 100THENX3 100  I  RETURN 

1947  I FX< -  1 OOTHENX" -  1 00  x  RETURN 

1948  RETURN 

1950  PRINTxPRINT" COMMENTS!" 

19  55  F0RA-1T0  72I WAIT  16. It I  =  INP(  1 7) x  I  $  =  CHR$( I ) x I A= I -  1 28 

1960   I F I  A" 32ANDA=  >60THENPRI NT  x  GOTO  1 955 

1965   IFI A-42THENPRI NT xPRINT xPRINT x  GOTO  19 75 

1970  PRINTI $; xNEXTA 

1975   G0SUB968xPRINTx G0TO103O 

1980   GOSUB 1 945 xF( LI ) »F( LI ) ♦( X*FM ) x  FT  =  FT  +  FM  x  FM=FM* • 1 

1985  TB-TB+5xPRINTINT(X) ; TAB( TB) x hETURN 

OK 


ANNUAL  REPORT  PROGRAM 


LI  ST 

10  G0T01004 
194  RETURN 

596  WAIT16, 1 x I A= I Nr ( 1 7 ) 

597  IFI A=<A5THEN596 

598  I F I A  =  > 53THENRETURN 

599  M=IA-48 xUAI T 16, 1 x I A=INP(  1 7)  x I F I A<> 32THLNM= 1  0 ♦  C  I  A- 4 4  > 
601  F0RJ=A8TOA7xV=0xVl=O 

604  UAIT16, 1 xIA=INP( 17) 

605  IFIA<46 THEN 604 

606  D7=l X IFIA=46THEN630 

60  7  D(D7)  =  IA-48  X VAI T 16,  1 x I A=INP(  1 7) : IFI A  =  46THEN630 

608  IFIA>45THEND7=D7*1 XG0T0607 

609  MS="":F0hX=lT0D7iMS=MS+SThS(DCX)  )  xN'EXTX 

610  C(M, J)=V+VAL(MS) x NEXT J x GOTO 596 

630   WAIT  1 6, 1 : 1 A=INF(  17) xV  =  0  x V1=0  x I F I A=  3 2 THEN 60 9 
632  VI  =  I  A- 48 x VAI T 16,  1  XlA»INP(  1  7)  x  I  F  I  A=32TKENV=  V/ 1  /  10:  GO  10609 
636  V=C VI / 10)  ♦( IA-48)/100:GOT0609 
968   F0RTL=1T0  71 xPRINT"-"; xNEXTTL : RETUhN 
971   PRINT"AUTO"»  : RETURN 
RETURN 
hETUhN 
; x hETUhN 
; : hETUhN 
; x hETUhN 
;  t  hETUhN 
: hETUhN 
I hETUhN 
: hETUhN 
; i hETUhN 
; {RETURN 
; x RETURN 
; : RETUhN 
;  x  RETURN 

990  PRINT-INSUFFICIENT   DATA   TO  PhOCESS" ; x hETUhN 
995  PRINT"   NEED   DATA  FOh" ; x  hETUhN 

1004  DIMC(  12, 15),C1(  12, 15), DC  15),F(  15) : GOTO  10 10 

1010   INPUT"VHAT    IS   LATEST   DATA  AVAILABLE   (TYFE  M , Y ) " ; X 1 , Y 1 

101  I   A5=48:A7=15xA8=l : I  FY  1 < 1 900TH EN Y 1 = Y 1 +  1 900 
1012  IFY1<1900THENY1=Y1+1900 

1015  T  =  0xF0hJ=lT012xT=T*C(Ml , J) : NEXT J  x I  FT  >0 THEN  1025 
1020  Y2  =  Y I : GOSUB 1900: 1  FCX= 1  THEN G0SUE990  :  GOTO  10  10 

102  5  FOhK= !T012xF0hJ= 1T01 5xCl(K,J)=C(K,J) :N£XT JxNEXTK 


972  PRINT"BUSN" 

973  PRINT"CASH" 

974  PRI NT"HOBY" 

975  PRINT-EDUC" 

976  PRINT-FOOD" 

977  PRINT-HOUS" 

978  PRINT-MED" 

979  PRINT-PAY" 

980  PRINT"SAV" 

981  PRINT"UTIL 
932  PRINT"XThA 

983  PRINT-EXP. 

984  PRINT-DEP. 
935  PRINT-LOST 


1028  Y2=Y1-1 :G0SUB1900:PhINT 

1030  FhINT"WHAT   KIND  OF   hEPOhT   DO   YOU   WANT   (TYPE  #)" 

1031  PhINT"l    -   YEAh  TO  DATE" 

1032  PRINT"2   -   PAST    12  MONTHS" 

1033  PRINT-3   -   ANNUAL  hEPOhT" 

1034  PhINT-4   -   END  PhOGhAM" 

1035  INPUTQ:0NQG0T01040,  1205,  1400,  1600 

1399  REM   **   ANNUAL  REPORT 

1400  IFM1<12THEN1010 

1410   PRI NT"VHAT    IS   STARTING  BALANCE   ON    JAN    1  , " ; Y  1  ;  :  I NFUTB 1 
141 5  PRINT: G0SUB968  x PR  I  NT  I  PR I  NT  X PRI NT 

1420  PhINTTAB( 25) I "ANNUAL   hEPOhT" ;Y 1 xPhINT  xPhINT iPhINT 

1425  PRINT"ITEM"; TAB( 10) :Y 1- 1 ;TAB( 20) ;Y1 ; TAB( 30) «Y 1*1 :TAB(40) ; 

1430  PRINT"TREND";TAB( 50) ;"3UDGET" 

1435  PRINTxF0RLl  =  lT014x  GOSUB 1940  xD(Ll ) =0 : T B= 1 0 : Fhl NT TAE( TB ) ; 

1436  T3  =  TBt-10 

1440  FORM= 1  TO  1 2  t  D( L 1 ) = D( L 1 ) *C ( M , L 1 ) xNEXTM  xFRINT INT ( D( L 1 ) ) ; 1AB( TB) ; 
1450  F(L1  )=0  xFORM=»  1  TO  1  2xF(Ll  )=F(L1)+C1(M,L1)  x  NEX  TM  x  T  B=  TB+  1 0 
1452   I FD( L 1 )=0THEND(L1 )= 1 

1455  PR  I  NT  I NT(  F(  L 1 ) ) ;TAB( TB);xX=(((F(Ll)/D(Ll))»100)-100)X  GOSUB 1945 
1460  READY  :TB=TB-»- 10  xPRINT  I  NT  (  ((X/100)*1)*FCL1)*Y)  ;TAB(T3) ;  !NT(X)  ; 

1465  G0SUB1490xTB=TB*10 

1466  I  FL  1  <  1  3THENPRI  NTTAB(  TB)  MNT(  (F(L1  )/FT)*100) 

1467  PR  I  NT  X  NEXTL 1 

1468  LT  =  0xF0RM=lT012:LT»LT+Cl(M,  14) xNEXTM x Phi  NT 

1470  PRINTxPRINT-ASSETS  ACCRUED  THIS  YEAh" : TAB( 30 ) : B 1 +LT xPRINT 
14  72  FM«0xF0RMMT0  12:FM  =  FM  +  Cl(M,  13)  xNEXTM 

14  74    I F ( LT-FM ) <0THENPRI NT"DEBT    I NCUhhED" ; 1 AB( 30)  JLT-FMX GOTO  14 78 
1476  PRINT-MONIES  NOT  ACCOUNTED  FOh";TAB( 30)  ■  INI (LT-FM) xPhINT 
14  78   FT=0xF0RM=lT012xFT=FT  +  Cl(M,  1 0 ) : N EX TM X Phi N T x Fhl NT 
1480  PRINT   "DEP0SITS";TAB(20) ;LTxFRINT"START   BALANCE" ; T AB( 20 >; B 1 

1482  PRINT"SAVINGS";TAB(20)  ;FTxPRINTTAB(2  1  )  ;••  " 

1484  PRINT  "ASSETS";TAB(20) : LT+B 1 +FT x PRI NT 

1486  PR  I NT"KNOWN   SPENT" : TAB( 20 ) ; FM : PRI NTTAB( 2 1 )  : "  " 

1488  PRINT  "REMAINING  ? " ; TAB ( 20 ) ; I  NT ( LT *B 1 *FT- FM ) 

1489  FOR J= 1  TO  10  xPRINT  xNEXTJx  G0SUB963  x Phi  NT x  GOTO  1 030 

1490  FT  =  0  xFOhJ= 1  TO  1 2 x FT  =  FT  +  C 1 ( J,  14) x NEX T J : hEl UhN 
1600  END 

1900   PRINT"DO  YOU  HAVE  A   TAPE  FOR" ; Y2 X x I NPUTQS 
1910  QX  =  0: I FLEFTS( Q$, 1 ) ="N"THENQX= 1 x hETUhN 

1912  Ph I  NT "MOUNT" • Y2  J "TAPE  AND  STAhT   TAPE  hEADEh" x G0SUE5V6 xhET UhN 
1940  0NL1 G0SUB9  71 , 9 72 , 9 73 , 9 74, 9 75 , 9 76 , 9 7 7, 9  73 , 9  79 , 980 , 98 1 , 98 2 , 9 3 3 , 98 4 
194  1  hETURN 

1945    I FX> 1 OOTHENX a  1 00  x  RETURN 

1947  IFX<-100THENX=-100xRETUhN 

1948  RETURN 

1985  TB  =  T3-»-5xPRINTINT(X)  ;TA3(TB">  x hETUhN 

2005  DATA  1  .07,  1  ,  1 . 1 ,  1 . 08 ,  1 • 03 , 1 . 1 2 ,  1 • 0 5 ,  1 . 09 ,  1 ,  1 . 0 5 , 1 •  1 5,  1  •  1  ,  1  •  1 5 , 1 • 7 

OK 
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CONTROLLER 


•  A  UNIVERSAL  PERIPHERAL  -  controls  4  devices  up  to  10 
amperes  115  volts  A.C.  each. 

•  TTL  LOGIC  LEVEL  inputs.  Simple  to  interface.  All  inputs 
optically  decoupled  to  protect  your  hardware. 

•  Has  its  own  internal  power  supply. 

•  FULLY  ASSEMBLED  and  tested,  the  AC  CONTROLLER  is 

intended  for  long  term  use  in  the  home  or  business. 

•  APPLICATIONS  brochure  on  request. 
Dealer  inquiries  invited    •    Prompt  service 
Texas  Residents  add  5%  sales  tax. 
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In  January  of  1977,  I  received  a  notice  of  a  bill  that 
was  past  due  from  a  credit  card  company  whose  card  I 
held.  I  had  apparently  misplaced  or  overlooked  the  bill 
during  the  previous  month,  and  now  in  addition  to  hav- 
ing an  account  in  arrears,  I  had  been  assessed  with  an 
interest  penalty.  After  getting  over  my  annoyance  at  hav- 
ing let  this  happen,  I  decided  to  make  some  practical 
use  of  the  microcomputer  system  that  had  been  acting 
as  a  money  sink  for  the  past  twelve  months,  and  was 
also  occupying  an  inordinate  amount  of  real  estate  in 
the  den.  The  result  of  the  ensuing  labors  was  the  per- 
sonal accounts  payable  program  described  in  this  article. 

The  program  keeps  track  of  bills  received,  payments 
made  on  those  bills,  and  of  such  pertinent  data  as  when 
the  bill  was  received,  when  it  was  due  to  be  paid,  when  it 
was  actually  paid,  how  much  interest  was  added  that 
month,  the  minimum  payment  due,  the  total  amount 
due,  and  the  amount  actually  paid.  Reports  available  in- 
clude listings  of  the  status  of  all  accounts,  the  status  of 
only  current  accounts  (those  with  bills  outstanding),  the 
history  of  all  accounts  and  the  history  of  selected  ac- 
counts. The  personal  accounts  payable  program  was 
written  in  TDL  8K  BASIC,  but  with  slight  modification 
will  run  with  any  BASIC  that  provides  string  manipula- 
tion (left$,  rights,  and  mid$  functions).  A  minimum  of 
24K  of  memory  is  required,  8K  for  the  BASIC  interpreter, 
13K  for  the  program  code,  and  a  minimum  of  3K  for  the 
file  storage. 

Running  the  program  consists  of  loading  the  program 
into  the  machine  and  typing  the  run  command.  The  pro- 
gram starts  by  asking  for  the  current  date,  after  which 
the  menu  screen  is  displayed. 

While  the  program  may  be  run  satisfactorily  on  a  tele- 
type, it  was  written  to  run  on  a  CRT,  and  as  such  pro- 
vides for  various  'screens',  i.e.  complete  pictures  of  data 
such  as  the  opening  menu  screen.  This  screen  is  a  list- 
ing of  all  functions  available  to  the  user  and  is  shown  in 
Figure  1.  From  this  point,  the  user  can  select  any  of  the 
available  options.  Any  response  other  than  the  allowed 
options  will  cause  the  menu  screen  to  be  repeated. 


KR  ACCOUNTS  PAYABLE  SYSTEM 


ALLOWABLE  OPTIONS  ARE: 

L»LIST  ACCOUNTS 
t,  =  V.RITE  TAPE 
E«EMER  UPDATE 
^=SOhl   ON  UUE  UATE 
PA=PRINT   HISTORY  OF 

ALL  ACCOUNTS 
P=PAY  PILL 


LC=LIST    CURRENT  ACCOUNT 
R=READ  TAPL 
L»=DELETE  RECORD 
SN=SORT    BY  ACC# 
PS=PRINT  HISTORY  OF 
SELECTED  ACCOUNT 
DO= DOODLE  ON  CRT 


1 


The  data  file  for  the  program  is  stored  as  a  sequential 
ASCII  file  on  cassette  or  disc  between  program  runs,  but 
is  loaded  totally  into  core  during  execution.  While  this 
demands  a  larger  memory  than  would  a  random  access 
disc  type  file,  it  greatly  increases  execution  speed,  allow- 
ing the  use  of  the  program  on  non-disc  systems.  At  one 
time  I  kept  the  data  file  on  paper  tape.  The  requirement 
for  a  large  amount  of  memory  can  be  alleviated  by 
periodically  purging  old  records  to  keep  the  file  size 
within  reason. 

The  file  consists  of  one  'current  account  record'  and 
one  or  more  'history  records'  for  each  account.  The  data 
in  each  record  are  in  ASCII,  and  the  layouts  of  these  two 
types  of  records  is  shown  in  Figure  2. 


CURRENT    ACCOUNT    RECORD t 

BYTE  I  =  'V   (PERIOD)   -   DENOTES  SI  ART  OF  RECORD 

BYTE       ?-3  =  ACCOUNT  NUMBER 

BYTE       4-8  =  DATE  BILL   ENTERED  (MMDDY) 

BYTE     9-13  =  MILL   DUE   DATE  (MMDDY) 

BYTE    14-19  =  MINIMUM   PAYMENT  DUE 

BYTE  PO-P6  =  TOTAL   AMOUNT  DUE 

BYTE  ?7- 31  =  INTERES1  INCURED 

BYT  F   3?-bl  =  ACCOUNT  NAME 

BYTE   5P-53  =  CARRIAGE   RETURN/LINE   FEED   (END  OF  RECORD) 


HISIORY  RECORD  FORMAT: 

BYTE  1  =  "I"  -   DENOTES  START   OF  RECORD 

PYTF.        ?-3  =  ACCOUNT  NUMBER 

BYTE       4-S  =  DATE  HILL  ENTERED 

BYTE     9-13  =  DATE  BILL  DUE 

BYTE    14-18  =  UATE  BILL  PAID 

BYTE   19-P4  =  PAYMENT    AMOUNT  DUE 

BYTE  P5-31  =  TOTAL  AMOUNT  DUE 

BYTE   3P-37  =  AMOUNT.  ACTUALLY  PAID 

BYTE   38-4?  =  INTEREST  INCURED 

BYTE  43-44  =  CARRIAGE   RETURN/LINE  FEED   (END  OF  RECORD) 


'Amateur  Computer  Group  of  New  Jersey 
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When  first  starting  the  program,  the  next  operation  after 
entering  the  date  is  normally  reading  the  old  file.  Since 
most  8K  BASICS  do  not  allow  a  file  (tape  or  disc)  read  cap- 
ability, this  is  the  one  area  where  some  careful  program- 
ming tricks  are  required.  The  file  read  is  accomplished 
by  calling  a  subroutine  that  uses  the  poke  command  to 
change  the  address  in  the  BASIC  interpreter  that  calls  the 
console  input  routine  and  inserts  the  address  of  the 
assembly  language  driver  that  inputs  from  the  read  de- 
vice: tape  reader,  cassette  player,  or  disc  drive.  The  inter- 
preter then  thinks  that  the  file  read  device  is  the  console 
device  and  'input'  statements  can  be  used  to  read  the 
ASCII  records.  When  the  end-of-file  record  is  read,  the 
process  is  reversed  and  the  original  I/O  vectors  are  re- 
stored, thereby  returning  control  to  the  console.  The 
same  process  is  used  for  writing  the  file  at  the  end  of  a 
session,  with  the  only  difference  being  that  the  console 
out  routine  is  changed  to  point  to  the  file  write  driver. 
While  this  may  be  difficult  to  set  up  (finding  the  right  ad- 
dresses to  change  is  the  major  problem),  once  it  is  done, 
the  rest  of  the  program  is  quite  straight  forward. 

Entering  and  paying  of  bills  is  fairly  simple,  as  can  be 
seen  from  the  examples  in  Figure  3.  The  program  prompts 
the  user  for  all  entries,  and  displays  the  entered  data 
back  for  confirmation  before  actually  entering  the  up- 
date into  the  file.  A  few  extra  features  are  performed 
when  entering  data  that  are  not  at  first  apparent  in  the 
listing.  Any  time  a  date  is  requested,  if  only  a  space  is 
entered  instead  of  the  date,  the  program  inserts  the  cur- 
rent date.  This  is  useful  to  prevent  entering  the  current 
date  for  date  received  when  entering  a  new  bill  into  the 
system.  When  entering  a  bill  and  the  'payment  due'  is 
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r,^      jgz  .FINALLY,  A 
WITH  BYTE ! 


6800  AUTOMATIC  TELEPHONE  DIALER 
PROGRAM  $9.95  postpaid 

Have  your  6800  system  dial  your  phone  •  Uses 
only  5  external  components  •  Stores  650  variable 
length  phone  numbers  •  Operates  in  less  than  1K 
bytes  of  memory 

Includes:  Paper  tape  in  Mikbug*  format  and  ob- 
ject code  •  Circuit  diagram  and  instructions 
•  Instructions  for  adapting  to  other  6800  systems 

6800  TELEPHONE  ANSWERING  DEVICE 
PROGRAM  $4.95  postpaid 

Have  your  6800  system  answer  your  phone  and 
record  messages  automatically.  Compatible  with 
any  6800  system. 

Includes:  Assembly  listing  and  object  code  •  Cir- 
cuit diagram  and  instructions 

Write  to:  SOFTWARE  EXCHANGE 
2681  PETERBORO 
W.  BLOOMFIELD,  MICH.  48033 

Mikbug  "  is  a  registered  trademark  of  Motorola  Inc. 
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sc/mp  USERS 

EXPAND  YOUR  SC/MP  KIT  CAPABILITIES 

(Or  your  SC/MP  Kit  with  Keyboard) 

WITH  OUR  MOTHERBOARD  KIT 

Plug  your  SC/MP  kit  into  our 
MOTHERBOARD  KIT  and  have  a 
development  system  capable  of 
addressing  64,000  bytes  of 
memory.  The  following  fully  buf- 
fered I/O  lines  are  also  provided:  8 
bit  data  I/O,  BRDS,  BWDS,  BADS, 
BFLG0,  BLFG1,  BLFG2,  BSOUT, 
READ,  FETCH,  DELAY,  HALT, 
MEMRDY,  RUN,  ENCPU,  BSIN, 
ASENSE,  and  BSENSE.  The  MOTHERBOARD  KIT  assigns  ad- 
dresses 0  to  FFF  for  the  system.  The  user  then  has  available  ad- 
dresses 1000  to  FFFF.  The  MOTHERBOARD  KIT  provides  one  ex- 
panded output.  Requires  modification  to  SC/MP  kit. 

Also  available  is  our  MOTHERBOARD  EXTENDER  KIT.  It  includes 
a  plug  (to  be  installed  on  MOTHERBOARD)  and  a  circuit  board 
which  provides  the  capability  of  adding  5  additional  plugs  (addi- 
tional plugs  must  be  ordered  separately).  This  board  may  also  be 
used  as  a  vertical  extender  board  for  card  accessibility  during 
trouble  shooting. 

MOTHERBOARD  KIT  $99.00  each 

MOTHERBOARD  EXTENDER  KIT  $25.00  each 

72  pin  plug  (for  use  with  Extender  Kit)  $  5.00  each 

Delivery  4  to  6  weeks  —  Add  $2.00  postage  and  handling.  Califor- 
nia residents  add  6%  sales  tax.  Send  orders  to: 

BW  WARD  ENTERPRISES 

P.O.  BOX  8122,  LONG  BEACH,  CALIFORNIA  90808 

Write  for  further  information. 


equal  to  the  'total  amount  due'  on  the  account,  entering 
a  space  for  the  payment  due  amount  causes  the  pro- 
gram to  use  the  total  amount  for  both  values. 


KR  ACCOUNTS  PAYABLE  SYSTEM 
ACCOUNT  NUMBER  ?    1 1 

ACCOUNT  NUMBER      11      IS  DINERS  CLUB 
DATE  PAYMENT    IS  DUE  ?  11/01/77" 
TOTAL  AMOUNT    DUE   (MAX   7)   ?   437.  PP 
PAYMENT    AMOUNT    DUE   ?   437. P? 
INTEREST  CHARGE  7 

DATE  RILL   wAS  RECEIVED  ?  KVP9/77 


PAYMENT  OF  5-437.PP  DUE  ON  11/01/77 
FINANCE  CHARGE  $> 


ACCOUNT    UPDATE  ROUTINE 


TOTAL   DUE   $  437*2? 


ACCEPT   UPDATE  ?  YES 


ACCOUNT   FILE  UPDATED. 


CIRCLE  INQUIRY  NO.  66 
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Figure  3.  Entering  a  new  bill. 

The  last  option  on  the  menu  was  added  as  an  after- 
thought to  keep  the  menu  screen  symmetrical!  All  the 
routine  does  is  to  use  a  random  number  generator  to 
draw  a  pattern  on  the  ADM-3A  CRT  screen.  While  it  can 
be  fascinating  to  see,  it  is  also  totally  impractical! 

To  modify  the  program  to  run  in  BASICs  other  than 
TDL's  8K  version,  the  following  hints  should  be  useful: 

1.  Change  the  'LPRINT'  statements  to  'PRINT'. 

2.  Modify  the  file  Read  &  Write  routines  to  patch  the 
correct  addresses  to  the  right  values. 

3.  1K  of  memory  can  be  saved  by  deleting  all  'REM' 
statements. 

4.  Additional  memory  can  be  saved  by  deleting  the 
'Doodle'  routine,  and  the  'Sort  by  Account  Num- 
ber' routine.  The  latter  is  not  used  as  much  as  the 
sort  by  due  date,  and  can  be  omitted  if  in  a  pinch 
for  memory. 

5.  Always  devote  as  much  free  memory  as  possible 
to  string  space  by  changing  the  value  in  Line  600. 
This  will  allow  larger  data  files  to  be  accommo- 
dated, and  will  also  speed  execution  by  requiring 
fewer  passes  of  the  'garbage  collector'  in  the  in- 
terpreter that  retrieves  used  string  space.  This  is 
especially  true  in  speeding  up  sorts. 

6.  While  sorting,  the  front  panel  lights  are  used  to 
display  the  ASCI  I  character  of  the  current  account 
record  being  examined.  Since  sorts  can  take 
from  ten  seconds  to  over  a  minute  depending  on 
file  size,  this  feature  lets  an  impatient  user  (like 
me)  know  that  the  CPU  is  still  running  while  the 
sort  is  in  progress.  Deleting  this  can  save  a  few 
more  bytes  of  memory  if  needed. 

7.  Some  BASICs  cannot  take  a  'VAL'  of  a  string  with 
more  than  one  blank,  or  of  a  null  string.  If  yours  is 
one  of  these,  you  will  have  to  implement  a  sub- 
routine to  handle  this. 

8.  While  TDL  and  MITS  BASICs  format  the  results 
of  a  'STR$'  function  with  a  leading  blank,  BASIC-E 
puts  the  blank  after  the  string.  The  following 
function  was  written  by  Bruce  Ratoff  of  the 
A. C. G.N.J,  when  he  put  the  program  up  on 
BASIC-E. 

DEF  FNS$(X)  =  LEFT$(LEFT$("  ",-(X>  =  0))  +  STR$(X),LEN(STR$(ABS(X)))) 

This  function  will  convert  a  given  string  to  the 
proper  format  for  it  to  be  used  correctly. 

9.  When  using  a  cassette  tape  that  cannot  be  stopped 
between  records,  a  series  of  nulls  must  be  in- 
serted between  each  record  in  order  to  allow  the 
BASIC  interpreter  to  'digest'  each  record  as  it  is 
read  in.  If  the  next  record  were  to  begin  being 
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played  back  before  the  next  input  statement 
were  executed,  that  record  would  be  lost. 
The  routine  at  Line  4750  handles  this,  and  should 
be  set  to  punch  enough  fill  characters  for  the  file 
device  in  use. 

10.  In  order  to  accommodate  the  use  of  hard  copy 
devices  as  well  as  a  CRT,  the  two  listing  com- 
mands check  switch  0  on  the  IMSAI  front  panel. 
If  the  switch  is  down  (0),  the  listing  proceeds  nor- 
mally. If,  however,  the  switch  is  up  (1),  the  listing 
will  be  paginated,  i.e.,  the  listing  will  be  broken 
into  11.5-inch  pages  (on  an  ASR-33),  and  lines  will 
be  printed  at  the  top  and  bottom  of  the  page  for 
easy  cutting  of  the  forms. 

11.  When  entering  bills  into  the  system,  if  the  user 
answers  the  'Account  Number'  question  with  a 
blank  instead  of  a  number,  the  program  will 
assign  a  default  number  by  taking  the  first  unused 
number  over  30.  This  is  useful  for  one  of  a  kind 
bills  that  will  be  deleted  after  they  are  paid;  for 
example,  a  magazine  subscription  bill  that  only 
comes  once  a  year. 

The  system  has  now  been  in  use  for  over  ten  months, 
first  as  a  cassette  tape-based  version,  and  later  it  was 
adapted  to  run  on  my  iCOM  discs.  The  program  has  proved 
to  be  a  very  valuable  tool  for  household  bookkeeping, 
and  helps  in  controlling  the  personal  budget.  A  side 
benefit  that  has  resulted  from  using  this  type  of 
automatic  record  keeping,  is  that  the  reports  list  the 
amount  of  interest  being  charged  on  each  account.  It 
quickly  becomes  apparent  that  certain  accounts  should 
be  paid  off  before  others.  When  one  company  charges 
1.2%  per  month  while  another  charges  1.5%  per  month, 
paying  off  the  second  as  soon  as  possible  can  save 
money  over  the  course  of  a  year. 

The  program  was  recently  entered  in  the  software 
contest  of  the  Amateur  Computer  Group  of  New  Jersey 
(ACGNJ)  where  it  won  first  place.  Since  several  people 
began  asking  for  copies  for  their  own  use,  I  decided  to 
write  this  article  to  acquaint  others  with  it.  I  hope  you 
will  find  it  as  useful  as  I  have. 


Kf<  ACCOUNTS  PAYABLE  SYSTEM 

LAST  FILE  UPDATE  WRITTEN  ON  11/09/77 


ACCOUNT  LISTING  ON  11/01/77 


DATE  DUE     PAYMENT  TOTAL 


1  1/02/77 
1  1/10/77 
1  1/15/77 
11/15/77 
1 1/ 16/77 
11/16/77 
1 1/P5/77 
1 1/P7/77 
IP/31/77 


P  N.J.BELL  TELEPHONE 

35  CAR  INSURANCE 

7  MANUFAC. HANOVER 
14  VISA 

3  PSEAG  CO. 
IP  AMERICAN  EXPRESS 

9  N.Y. TIMES 

5  EXXON  OIL  CO. 

36  I.E.E.E. 


48.24  ON  10/22/77 

400.00  ON  10/1 1/77 

18.76  ON  10/09/77 

97.08  ON  10/09/77 

4.50  ON  10/P2/77 

200.00  ON  10/22/77 


ACCOUNTS  PAYABLE  SYSTEM 
K. REDDEN   JAN  '77 


VERSION   2.1         1  0/27/77 


Figure  4.  Current  Account  Listing 

100  REM  * 
150  REM  » 
P00  REM 
P50  REM 
300  REM 
350  REM 
400  REM 
450  REM 
500  REM 
550   REM  * 

600  CLEAR   3000: REM 
650  DIM  Af(50>:  DIM 
700  S$.=  " 
750  AN=0:  SN=0 
800  60 SUB  18700 

850  KS="KR  ACCOUNTS  PAYABLE  SYSTEM 
900  PRINT  K$:    PRINT :    PRINT"TODAYS   DATE  IS 
950  PRINT:   GOSUB  18700 
1000  DAS=D$:    GOSUB    18900:  D1$=DA$ 
1050  PRINT  K$J    TABC45)J    "DATE:    ";D1$:  PRINT 

Utiti  PRINT:   PRINT:    PRINT:  PRINT"ALLOwABLE  OPTIONS  ARE  :  "  :  PR  I  NT 

1150  PRINT"  L=LIST   ACCOUNTS  LC=LIST    CURRENT  ACCOUNT 

1?00  PRINT"  W=WRITE   1  APE  R=  READ  TAPE" 

1250  PRINT"  E=ENTER  UPDATE  D=DELETE  RECORD" 

1300  PRINT"  S=S0RT  ON   DUE   DATE  SN=SORT   BY  ACC#" 


GIVE  AS  MUCH  STRING  SPACE  AS  POSSIBLE 
S f( 99  ) 

":    X3f.=  " 


GOSUB  20650:  DS=DAS 


1350  PRINT"  PA=PRINT  HISTORY  OF  PS=PRINT    HISTORY  OF" 

1400  PRINT"  ALL   ACCOUNTS  SELECTED  ACCOUNT" 

1450   PRINT"  P=PAY    BILL  DO=  DOODLE  ON  CRT" 

1500   PRINT:PRINT:PRINT:PRINT: INPUT"ENTER  OPTION"jO$ 

1550   IF  LEN(0S)<1    THEN    1800  ELSE  O  1  S=LEFT  MO  S,  1  )  :   02*=MI  DSCOS,  2,  1  ) 

1600   IF  ASC<01S)>96   THEN  0 1 S=CHRSC ASCCO 1 S)    AND  223):REM   CVT    TO  UPPER  CAS 

1650   IF  LEN<0$)<2  THEN  1750 

1700   IF   ASC(02S)>96   THEN  02S=CHR$>(  ASCC02S)    AND  223) 

1750  0*=0  1S+02J 

1800   IF  0$="E"  GOTO  6900 

1850    IF  OS="R"   THEN  2450 

1900    IF  0$="W"  THEN  4050 

1950    IF  0S="L"  THEN  LC=0:    GOTO  4850 

2000   IF  0Sa"LC"  THEN  LC=l:G0T0  4850 

2050    IF  OS="P"   THEN  9900 

2100   IF  0$="D"  THEN  11400 

2150   IF  0$="SN"  THEN  16300 

2200   IF  OS="S"     THEN  15150 

2250   IF  Oi>="PS"  THEN  12550 

2300   IF  0$="PA"  THEN  14650 

2350   IF  0$="D0"THEN   GOTO  22410 

2400   GOTO  950 

2450  REM 

2500   REM  ************* 

2550  REM   -    THIS   IS  THE  FILE  READ  SECTION  *********** 
2600   REM  ************* 

2650  REM 

2700  GOSUB  2 1 200 : REM     SET  UP  READER   I/O  VECTOR 

2750  SWITCH 

2800  NULL  0 

2850  FOR   1=1    TO  99 

2900   INPUT  SS(I) 

2950   IF  LEFT$( S$( I) , 1 ) <>"E"  THEN  NEXT 
3000  REM     NOW  DECODE  FILE  ENDER 

3050  ASC0)=MI D$(S$( I ),  4, 3) :    SS ( 0 ) =M I D$ ( S S( I ) , 7,  3 ) :   L $=M I DS< S$( I ) , 1 0* 8 > 
3100  SN=I-1 
3150  SWITCH 
3200   GOSUB  21600 

3250   REM     DO   RECORDS  READ   IN  =   RECORDS  LISTED   IN  ENDER? 
3300    IF   SN=VAL( S$( 0) )    +VAL(AS<0))    THEN  3550 
3350   PRINT :PRINT"ERROR  ON  FILE  READ." 

3400  PRINT"FILE  OF   "|L$I"  HAD  "I VAL ( S$( 0 ) ) + VAL ( A$( 0 ) ) 1 "  RECORDS." 
3450  PRINT"ONLY   "JAN+SNJ"  RECORDS  READ   IN."i    GOTO  1500 
3500  REM 

3550  PRINT:PRINT"FILE  OF   "ILSJ"  READ  OK." 

3600  AN= VAL ( AS< 0 ) ) :  SN=SN-AN 

3650  FOR   1=1    TO  AN  t    A$(I)=S$(I):  NEXT 

3700  FOR   1=1    TO   SN:    S$( I ) = S$( I + AN ) :    SSC I ♦ AN ) = "":   NEXT:    S$< I + AN ) = 
3750  FOR   1=1    TO  50 

3800    IF  LEFTSC AS(  1 ) ,  1 )<>". "   THEN   ASC  1 ) =M I  DSC A$<  1 ) ,  2, LEN ( AS( 1 ) ) -  1 ) 

3850  NEXT 

3900  GOTO  1500 

3950  REM 

4000   REM  ************* 

4050  REM   -   THIS   IS  THE  FILE   WRITE   SECTION  *********** 
4100   REM  ************* 

4150  REM 

4200   GOSUB  21850 
4250  SWITCH 
4300   GOSUB  4750 

4350  IF  AN>0  THEN  FOR  1=1  TO  AN:  GOSUB  4750:  PRINT  AS( I ) :  NEXT 
4400  IF  SN>0  THEN  FOR  1=1  TO  SN :  GOSUB  4750:  PRINT  S$( I ) :  NEXT 
GOSUB   4750:    PRINT   "EN D" t 

PRINT  R I GHT$( S$+ STRS < AN ) , 3)  +  RIGHTSCS$+STR$(SN),3)*DlS 
GOSUR  4750 
GOSUB  22300 
SWITCH 
GOTO  1500 

REM     THIS  ROUTINE  PUNCHES  NULLS 
FOR  11=1   TO  K:   PRINT  CHR$( 0 ) i : N EXT :  RETURN 
REM 

REM  ************* 

REM   -   THIS   IS  THE  FILE  LIST   SECTION  •*»*♦**♦*** 
REM  ************* 

REM 

E=0:  E1=0 

IF   AN=0  THEN   PRINT:    PRINT"NO   ACCOUNTS  ON   FI LE. ": PRINT  X  GOTO  1500 
LPRINT 

IF   (INP(255)    AND    1)=0  THEN  5400 

LPRINT  TAB(15)i:FOR   1=1   TO   42: LPRI NT"- "l : NEXT : LPRI NT : LPRI NT 
N2=l 

LPRINT:   LPRINT:GOSUB  18700 

LPRINT  K$>    TAB( 44) I "ACCOUNT  LISTING  ON  "JD1S 
LPRINT"LAST  FILE  UPDATE  WRITTEN  ON   "IL$:   LPRINT:  LPRINT 
LPRINT:   LPRINT"DATE   DUE     PAYMENT     TOTAL  "J 
LPRINT  TAB( 33) J "ACCOUNT"!    TABC 56 ) I "LAST  PAYMENT" 
LPRINT   "   "J 


4450 
4500 
4550 
4600 
4650 
4700 
4750 
4800 
4850 
4900 
4950 
5000 
5050 
5100 
5150 
5200 
5250 
5300 
5350 
5400 
5450 
5500 
5550 
5600 
5650 
5700 
5750 
5800 
5850 
5900 
5950 
6000 
6050 
6100 
6150 
6200 
6250 
6300 
6350 
6400 
6450 
6500 
6550 
6600 
6650 
6700 
6750 
6800 
68  50 
6900 
6950 
7000 
7050 
7100 
7150 
7200 
7B50 
7300 
7350 
7400 
7450 
7500 
7550 
7600 
7650 
7700 
7750 
7800 


  "  t  LPRINT 

BRANCH   IF   CURRENT  ACCS  ONLY 


LPRINT  "     

FOR   1=1    TO   AN C    GOSUB  17200 
IF  LC=1   AND  T3*=X3S  THEN  6300:REM 
IF  T3$=X3S  THEN  5950 
DAS-T3S:    GOSUB    18850:   LPRINT  DASJ 

LPRINT   TAB(10))T4$J    TAB(18)lTS$»    T  AB( 27 ) I T 1  Si "  "|T8$J 

GOSUB    19850:    REM     LOCATE  LAST   HISTORY   RECORD  FOR  THIS  ACCOUNT 

IF  LEN<S7$)=0  THEN   6200:REM      IF  NO  HIS-REC,    DONT   PRINT  IT 

LPRINT  TAB(53)iS7$J"  ON  "J 

DA$=S4S:    GOSUB    188501   LPRINT  DASJ 

LPRINT:  N2*N2*1 

E-E*VAL(T4$) :    E I =E 1 ♦ VAL ( T5S) 

NEXT 

FOR   1*1    TO   7  1 ILPRINT"-"! IN EXT  xLPRINT 

ES=STR$<E>:  E1$=STR$(E1) 

IF  ASC(RIGHTS<E$, 3) )=46  THEN  6550 

IF  ASC<RIGHT$(ES,2) )»46  THEN   E$=E$*"0"  ELSE   ES=ES* " . 00" 
IF  ASC<RIGHT$(El$,3>>-46  THEN  6650 

IF  ASC(RIGHT$(E1 $,2) )-46  THEN  ElS*El$+"0"  ELSE  E 1 $=E 1 $+"• 00" 
LPRINT  TABC 10)jRIGHT$(S$+E$*6)J    TAB( 1 8 ) 1 RI GHT $( SS+E 1 $, 7 ) 
IF   (INP(255)AND    1)=0  THEN    1500:REM     IF   SW    1=1    THEN  LINE  FEED 
FOR   I-N2  TO   56:LPRINT:  NEXT 

LPRINT  TAB<15)i:FOR   1=1   TO   42 : LPRINT "- " 1 : NEXT : LPR I  NT 

GOTO  1500 

REM 

REM  ************* 

REM  -   THIS   IS  THE   BILL  ENTRY   SECTION  *********** 

REM  ************* 

REM 

OLD-0:    GOSUB  18700 

PRINT  KSI    TAB( 45) t "ACCOUNT   UPDATE   ROUTINE":  PRINT 
GOSUB  19650 

IF  N=0   THEN  8  150:    REM        IF   0   DEFAULT, THEN   ASSIGN  NEXT    #  >=30 

REM       NOW  FIND  OLD,    OR  ASSIGN  NEW,    ACCOUNT    t   I  TITLE 

FOR   1*1    TO  AN 

GOSUB  17200 

T 1  * VAL ( T 1 $) 

IF  NoTl    THEN  NEXT 

IF  N<>T1   THEN  ?:PRINT"NEW  ACCOUNT    -     ENTER  ACC. TITLE":    GOTO  8 
PRINT   "ACCOUNT  NUMBER  "JNJ"    IS  "JT8S 
OLD=l:    IF  T3S=X3$  THEN  8600 

REM      IF  OLD   BILL   WAS  NOT   PAID, BUILD  H I  STORY- RECORD  FOR  IT 
Sl$=Tl$:    S2$=T2S:  S3$=T3S 
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tms  2716 


PRAMMER  III 

by  xybek 

The  Ultimate  EPROM  Memory  Board 
For  Your  S100-Bus  Computer 

*  Accommodates  from  1  k  to  30k  of  the  above  EPROMS,  in 
any  combination,  each  addressable  on  any  1k  boundary 
within  the  board's  32k  address  space. 

*  1k  of  scratch-pad  RAM. 

*  On-board  programming  for  all  three  EPROM  types. 

*  Tri-state  buffers  on  all  address  and  data  lines. 

*  Empty  EPROM  sockets  do  not  require  address  space. 

Xybek  •  P.O.Box4925  •  Stanford, CA 94305 

Telephone:  (408)  296-8188 


CIRCLE  INQUIRY  NO.  67 


canaria   Boards  DO  Something 

■l/ttsKM.  inc.  •* 


I  ii 

ff  1-  i-  1  i  13  II 
I  1  I  1  S  1  I 


CL2400 

Real  Time  Clock 


$98— Kit 


$135— Assembled 


If  your  system  needs  to  know  what  time  it  is,  our  CL2400  is 
the  board  for  you.  The  present  time  in  hours,  minutes,  and 
seconds  is  always  available  for  input,  and  is  continuously 
updated  by  the  highly  accurate  60  Hz  power  line  frequency. 
Need  periodic  interrupts?  The  CL2400  can  do  that,  too,  at  any 
of  6  rates.  Reference  manual  with  BASIC  and  assembly 
language  software  examples  included. 


PC3200 

Power  Control  System 


PC3232  $299— Kit  $360— Assm. 
PC3216  $189— Kit  $240— Assm. 
PC3202  $39.50— Kit       $52— Assm. 


If  your  system  needs  on/off  control  of  lights,  motors, 
appliances,  etc.,  our  PC3200  System  components  are  for 
you.  Control  boards  allow  one  I/O  port  to  control  32  (PC3232) 
or  16  (PC3216)  external  Power  Control  Units,  such  as  the 
PC3202  which  controls  120  VAC  loads  to  400  Watts.  Optically 
isolated,  low  voltage,  current-limited  control  lines  are 
standard  in  this  growing  product  line. 


P.O.  Box  516 
La  Canada,  CA  91011 
(213)  790-7957 


systems,  inc. 

(formerly  comptek) 


60  INTERFACE  AGE 


CIRCLE  INQUIRY  NO.  4 


7850  S4S=LEFT$(S$.,5) 

7900  S5$=T4S>:    S6i=T5$:    S7S=LEFT  $(  SS»  6  ) 
7950  S8S=T6$ 

8000   SN»SN+H    K=SN:    GOSUB    18400.-REM      STORE   1  HE  RECORD 
8050   GOSUB    19  100 
8100  GOTO  8600 

8150  HEM       THIS   SECTION   ASSIGNS  A  DEFAULT    ACC  # 
8200  V2=0:   FOR  1=1   TO  AN 
8250  V  I =  VAL (MIDS(AJ( I ) »  2*  2> ) 
8300   IF  V1>=V2  THEN  V2=V1 
8350  NEAT 

8400   IF  V2<30  THEN  N=30  ELSE  N=V2*1 

8450  RRINTzPRINT "DEFAULT    ACC*#"lNJ"  ASSIGNED.    ENTER  "I 


8501 


INPUT    "ACCOUNT   NAME   "JT8J:  REM 


8550   IF  LKN  (  I  8  5'  >  >  20    I  HEN   1  o5=LEFl  *(  783  *  P.V.) 


860P 
8650 


B750 


GOSUP  ? 0651  :  1  35  =  1/ 
)  Mi'H>s 


KEENT ER  AMOUNT " 


BRIGHT  5  c  M+T  4S»6) 


Ml  "DAT  h  PAYMENT  IS  DU 
INPUT  "TOTAL  AMOUNT  DUE  ( 
IF  LEN < T 5S-) <s7  THEN  8800 

t PRINT "MAXIMUM  NUMBER   I  .S  9999*99 
8800    1  5S=R  I  GHT  K  SJ-+T  55  >  7  ) 
8850   INPUT    "PAYMENT    AMU  UN  T   DUE  ";T4* 
B90H   1H   LEN(TAS.)  =  0    I  HEN  T  *J«=RI  GhT  S><  1  51*  6)   ELSE  I 
K950   INPUT    "INTEREST    CHARGE  "ST6 5 
9000    !  65-=RI  6HT  5<  S5-+T  65,  b) 

9P50  PRINT  "DAT  F   PILL   i\A5  RECEIVED  ";  :    GOiUP  E»065« 

9  I  00   lh    DAS-oA  3  J    I  HEN  T25=DA5   EL  Sh    1  2  5  =  R 1  GHT  J>(  5  5+  D5  #  5> 

9 1 50  T  1  5  =K  I  GH  T  SV<  STR*<N)#P) 

92PU  REM 

9P50  REM       NOw  D I  SPLAY   SUMMARY   &  CONFIRM  ENTRY 
9300  GOSUH  18700 

9350  PRINT  "ACCOUNT   #  ";Tl5;"  -  "*T8S> 

9400  PRINT :   PRINT "PAYMENT   OF   5";T*5;"  DUE   ON  "i 

9450  DAJ  =  T3S>!    GO  SUP   18850:   PRINT  DAS; 

950(1   PRINT    T  AP  (  40  )  j    "TOTAL   DUE    5  *"  J  i  L>  S 

9550  PRINI    "FINANCE  CHARGE    5"; 165 

9600   PI' I  NT  :  INPUT  "ACCEPT    UPDATE  "»NS 

9650   IF  LEFT  !  (N5  ,  1  )  <>  "Y"   THEN  PRINT  "REJECT  ED"  :  Pf\  I  NT  :  UUT  O  9850 

9700  PRINT:    Pk 1  NT "ACCOUNT    FILE  UPDATED*" 

9750    If-    OLD=0    I  HEN    AN=  AN+  1  :     I  =  AN 

9800    GOSUP  IH250 

9850  GOTO  1500 

99  00  Rt-M 

9950   REM  ***»*+♦*»*«** 

10000  REM  -    itilS   IS  THK   HILL  PAYING  SECTION  »*«»*»»*»•»**♦♦ 

10050  REM 

10100  REM 

10150  GOSUP   19  650 

10200  FOR   1=1    TO  AN 

10P50  GOSUP  172D0 

10300    I  1 =  VAL<  115) 

10350    I F  N<>  1  |    I  HEN  NEAT 

10400  IF  .Noll  THEN  INT  "ACCOUm  I  *  " ;  .si ;  "  NOT  UN  FILE* GOTO  1500 
10450   PRINT  SPRINT  Ti'.S 

1U50I    PR InT "Paymk NT   AMOUNT   -   ";|4.«;"  DDE  UN  "; 

10550  DA*=T 35: GOSUB   18850:   Pk I  NT  DAS 

10600  PRINT    "TOTAL       AMOUNT    -  ";T55. 

10650  PRINT  J  INPUT "AMOUNT    TO  PF  PAID  ";D2S 

10700    IF   V/AL(DPS)  =  0   THEN    I  1 350: REM      IF    0   ENT  EKED*    DU  NOT  UPDATE 
10750  515=115:     525  =  1  25:  S3S-=I33 
10800   54S=R1  GHT  5-(  S$+DJ'*  5) 

10H50   555=145:    S6S  =  T  55:    57  5=  R  I  GHT  f>  (  55*  D2  i,  6 ) 

109  00   58  5=  T 6  Si 

10950  T2S>=LEFT  S(  SJ  ,  5) 

11000   I3J>=LEFT  S(SSj  5) 

11050    I  4J>=LEFT  S>(  SS,  6)  :  REM   CLEAR   HAY    DUE   DAT  A 
1  1  100  T  5S=RI GHT  M  SJ.+  ST  KS><  VAL  (  T  5  S>  )  -  VAL  (  D2  5  )  )  ,  7) 
1  1  1  50    I  6S.=LEFT  J.(  US*  5) 

11200  GOSUP   I8250:REM       UPDATE  THE  CURRENT  - RECORD 

11250  5N=SN+|:   K=SN:    GOSUB   18400:KEM       UPDATE  THE  HISTORY-RECORD 
11300  GOSUH   19 1001  HEM     NO*  SORT    I  HE  HIS-REC  FILE 
11350  GOTO    1 500: REM     RETURN  FOR  NEAT  OPTION 
I  1  400  REM 


I  1 1 


REM 


11500  REM   -    1HI5   IS  THE  RECORD  DELE  I E   SECTION  *»•♦»♦*»*« 

115  50  REM  »»»«»»»«»»**» 

I  1 600  REM 

1  1  f.50  GO  SUP    1  9  6 Si-' 

1  1  700  FOR    1=1    TO  AN 

1  1 750  GOSUH    1 72D0 

1  1800  T  1=VAL(T  1  5-) 

1  1850  IF  NoT  1    THEN  NEAT 

11900  IF  N<>1|    THEN  PR  I  NT "ACCOUNT    »   "INI"  NOT   ON  FILE* "S GOTO   1 500 

11950  PRINT: PR  I  NT "ACCOUNT    *    "JN;"    IS   "J 18* 

12000  INPUT-DELETE  "IN* 

12050  IF  LEFT  f  <NS*  1  )  o"Y"  THEN  1500 

12100  FOR    11=1    TU  AN 

12150  AS( I  1  )=AS( I  1+  1  )  :  NEAT 

12200  AN=AN-1 

12250  IF   SN=0  THEN    |5O0:FOR  K= 1    TO   SN S HEM     NOW   DELETE  ANY  HI STORY-KECOkB 

12300  GOSUP    17700:    IF  N<>VAL(S1S)    THEN  NEXT  J    GOTO  1500 

12350  IF  K  =  SN  THEN    12400:FOR   I=K   TO   Sn-  I  :    5S><  I  )  =  SM  1  +  1  )  I  NEXT 

12400  SN=SN-l:    (iOTO  12250 

12450  REM 

12500  REM  ******.**.****** 

12550  REM   -    THIS    IS  THE   PRINT    SELECTED  ACCOUNT    ROUTINE  **♦**» 

12600  REM 

12650  REM 

12700  GOSUB    18  700 

12750  PRINT    KS;    1 AP( 40) ) "SELECT  ED  ACCOUNT    HISTORY    PRINTER": Pk I  NT 

12800  GOSUB  19650 

12850  FOR   1=1    TO  AN:    GU SUP    17200:PEM     FIND  THE  ACCRECOPD 

12900  T  1  =  VAL(T  1  Si) 

12950  IF  N<>T 1    THEN  NEAT 

13000  IF  .MoT)    1  HEN   PRINT  "ACCOUNT    »    ";nj"  NOT    ON   KILE*":  GOTO  1500 

13050  GOSUB    131 50: REM        CALL    THE   PRINT  ROUTINE 

13100  dOTO  1500 

13150  LPR1NT  :LPR1NT  "ACCOUNT    •    "  ;  T  1  5- 

13200  LP  R I  NT  "ACCOUNT    HTLE  -    " ; T  8  J : LPK I  NT 

13250  GOSUP    1390U: REM      PRINT    COL  HEADERS 

13300  REM       NOW   GET    H I b 1  UK Y - RECORDS   &  PRINT 

13350  FOR  K=l    TO  SN 

13*00  Ih    T 1 <> VAL (MI DS ( SS( K ) j 2* 2 > )    Then  1355c 

13450  GOSUP    17700: REM        FORMAT    THE  RECORD 

13500  GOSUB  1*200 

13550  NEXT 

1360  0  IF   VAL<T51>=0   THEN  RETURN 

13650  DAS=  I  2!-:  GOSUP    18850:    L  PR  I  NT    DA  5  J 

137(H)  DA5=T3J:G05UB    18850:   LPKINT    T  A  H  (  It');    D  A  S  J 

13750  LPKINT    TAP(20);T4S:    T  AB  (  3  I  ) ;  T  6  5-;  TAB(4P);T5S 

I  3800  RETURN 

13850  REM 

13900  REM       IhIS  PRINTS  THE  COLUME  HEADINGS  •*•»♦ 

°"  LPRINI :LPRINT "DATE  REC     DATE    DUE     PAYMENT      INTEREST  TOTAL"! 


HA  ID     AMOUNT  PAID" 


KET  UR.n 


l«00M  LPRINT" 

|4fib0  LPKINT" 

1*100  L(-(.  INT" 

I4J50  REM 

14PP0  REM        THlb   PRINTS  ThE   COLUMES  OF   DATA  ***» 

14PS0  l,A5  =  S25:    GOSUP    1  B>sbi-:   LPKINT  UA5; 

U300  DA5=535:   GOSUH   1H850:   LPRINT   T ap( l 0 ) ; DAS ; 
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14400 
14450 
1450P 
1*550 

14600 

1465(1 
14750 

14800 

14850 
14900 
1  ^95^ 

1S000 
15050 
15100 
15150 
15200 
15250 
153?0 
15350 
15400 
1S4S0 
15500 
15550 
15600 
15650 
15700 
15750 
I5RPG 
15850 
15*00 
15950 
16000 
16050 
161011 
IM50 

J6?bP 
1 63tftt 
16351 
I640(, 
16*50 
1650(1 
16b50 
166(-t 
16650 
167i'C 
16750 
16KCt 
16f.bC 
16900 
16950 
1700D 
1 7050 
1  7  1  PP 
17lbP 
I72rc 
172  10 
17250 

i73ep 

17350 


ACC  RECORD 


lhmni    i  AHC20);b53;   T  AP ( 3 1 ) ; S8  3  J  TAP(4P);b63J 
BAj.=  S*3:    GObUB   lHKbc:   LPhINT    T  Ab(  50  )  i  DAS-; 
LPR I  NT  1AH(63);S75 
RETURN 
REM 
REM 

REM  -   THIS   lb  TBF  PR  INI   HISTORY  OF   ALL  ACCOUNTS  ROUTINE 
RFM  ************* 
REM 

FOR   1=1    10   AN:    GObUh    I72P0:REM  FINU 
Tl=VAL<Tl3):    GObUH  I31bc 
LPRINT  rLPRINI  :  LP  h  I  iM  T 
NEXT 

GOTO  IbPP 
REM 
REM 

REM    -    THIb    lb   THE    'bOFT    UN    DUE    DAT  E '    n'JUTINF  ********* 
REM  ************* 
REM 

FRlriVSORT    I (M  PROGI  Ebb" 
7E=AN 

FOR  Il=|  10  AN- IS  TF  =  0:  FOR  1=1  10  IE- I 
REM  PUHBLE   bORl    (!Y    YEAR*    MOM  H    &  LAY 

X  1  f=Ml  D5  (-A?(  I), 9,5):   X?«=MIDS<  AS>(  1+  1  >,9,  5) 
IF  Ali  =  A35    AND  a25=a3S    THEim  Ib950 

IF  XI3=A33   THEN    lb9HP   ELSE    IF   X2S=X3J    I  HEN  15951 
V]=VALCMI  l;j  (  Ai<  I  ) ,  1 3 j  1  )  )  :    VP=VAL(Ml  L'*C  AI<  l+l  >,  13*  I  >  ) 
IF   Vl>Vf>  1HFN    15900   FLbE    IF   VXV2'thEN    1 595(1 
V/ 1  =  VAL  (Ml  DM  AS  (  I  ) , 9, 2)  )  :    V2=VAL(MID3(  AJ.(  1  +  1  ),9,2)  ) 
IF  V)>V2   1  HEN    lb9((-  ELbE    IF   V1<W   I  KEN  I595P 

IF  VAL(MID5<  AK  I  it  1  It?)  )<a   V«L(MI  DM  AM  I*  I )  ,  1  1 ,  P  )  )    THEN  lb95U 
T  EMP5>=A5  <  I  )  :   A?(  I  )  =  A!  (  1+ |  )  :    AM  1+ I  )&T  EMP5:  1F=| 
N35=MIUMAMI>,3P*  l)S    IF  L  E  N  <  N  3  3- )  =  0  THEN'  16050 
OUT   255, NOT  ( A5CCN330  +    I6»A5C(N3S>>    AND  25S:REM     FLAbH  LIGHTS 
NEXT    I:    IF   lF  =  f  1  HEN  161SC 
TE=TE- 1  :  NEaT    I i 
GO SUB    18  700 

PRINT  "SORT    FINISHED":    GOTO  I5U0 
REM 

REM  -  IHIb  lb  THE   'SORT  PV 
REM  <«***«***♦♦»•*« 

REM 

PRINV'SOKT    IN  PROGRESS" 
I  K  =  An 

FOR   11=1    lo  AN  -  1  :    lF  =  n:   FOh   1=1    I.J    I E- 1 

IF   VAL(M}U1  (  A3-C  I  )  ,  2,2)  )<  =  VAL(.»iI  D3(  AK  I  ♦  1  ),2,  2)  >    1  HEN  I675U 
1  EMP  !•=  A  3  <  I  )  :    A5CI)=A3(I+I):    AM  I*  1  )  =  T  EMP$:  TF=I 
N3S=NIDMAS(I),32,  1>:    IF  LFN<N33)=0  1 H EN  16850 
OUT    P55,N0T(ASC(N33>)+I6*ASC(N3$>)    AND  25S:REM     FLASH  LIGHlb 
NEAT    I :    IF    IF  =  n  THEN  169bP 
TE  =  TE- 1 :  NEXT    1 l 

GO  SUP   I89(  C:PhlNT"SORT    F  I  N  I  SHED" :  PR  I  ,N  i  :    GOTO    1  SI  i 
REM 
REM 

REM  ****»»»»ijrbl  E«  SUPKOUT  INKS***»»**i»  ******* 

REM 

REM  -   THIS   IS  The  CURRENT  -  RECORD  FORMMTER  SUHROUT  I 


NUMHEK    SUbKOUT INE 


1 741  P 
!7*bH 
I7bhl 
17b5( 
|760f 
I765f! 
177:  ( 
177'.,: 

17KHH 

I7R5C 
179PI 
17950 
IHfiPU 
|8(  5( 
)<•• 


REN 

T  1  f=MIDMAS<  I  )*g*P)  :  REM 
I  P!=MI  DS  (  A3(  I  it  4,5)  :RI  M 
T  3S  =MI  UJ.(  AS<  I  >  >  9,  5  )  :  kEM 
1  *5=.-iI  DS><AJ  (  I )  >  I  At  6)  :  REM 
I  bS-=MID*(A5(  I  ),'^(',7)  xRfcN 
T6fsMIDl  (  A5(  I  )          b)  tRKw 
TU$bNID5  (AK  I),  3J',  'r'f  )  :  KEM 
RETURN 

y  f  y, 

REM       THIS   IS  THE  HISTORY- 
S  1  r  =  MI Df (S3 (K),P/P) : REM 
SP*=MII)L(  SS  (K>,  At  '.< )  :  REM 
S3l=MID9 (S! ( K ) , 9, S) thEM 
SA«-*MID1(SS(K) j  l^,b)  •  KEM 
bb5=Nl D3< SICK > , 19, 6) : REM 
56J=MIUI ( S3 (K)j ?b, 7) : REM 
S7  3=M  IDS> ( S 5  ( K ) ,  3P# 6 )  : r  Eifl 
S8S=MID?  (S3(K),3o,S)  :»«EM 

REM 

A .»  (  I  J  t 


ACCOUNT  NUwcER 
DATE  FNT ERE t; 
PAYMENl    DDL  D^TF 
hAYil£NT  AMOUNT 
10TAL  AMOUNT 
INIEREST  UhAKGE 
ACCOUNT  NAME 


vEGOKD  FORMATTER  5UP 
A CCill  iNT  NUMI'EI- 
PILL  ENTERED  lilt 
.-'ILL   DUE  DATE 
HILL   FAIL  DATE 
PAYMENT    DUE  AMOUNT 
iU  1  AL    UllE    Aim  JUN  T 
PC  1 1  *>L  AMOUN  i    i  f  1 1 
I  Vi  i  i  EST   tr»/'f  bfc 


l  Mis  lb  T  h  f  CURRENT -RECORD  HUILDI 
" •  "  +  i  I  S+TPI  +  T  3C  +  T  i  J»*T5S+16S*Tf.!»: 


IB^bfi 
I85f« 
IR55' 
1861  ( 
18651' 
1P7I  ( 
I875P 
18800 
I885( 
1H9DI 
I895f 
19P0T 
I9H5H 
19  1(1 
I91bd 
19PP0 
19P5P 
19  3I1P 
19  3SC 
19^PP 
I9  45P 
l9bPP 
1955P 
196PP 
!96bP 
|«»7J  i 
I97b' 
198PD 
J9HSI 
I99EP 
199  5C 
R0PPP 
PBP5P 

?0 1  m 

P015( 
P0P00 
PP2SP 
PP3PP 
PP35P 
P0400 

20450 
20500 
20550 
?e.6Hi 
2P6bP 
PP7PP 
20750 


I  h  I  b  I  S  Trt 
s»i"*Sl  «-*SP 


I H IS  IS   I h 


THIb  IS  1HF  CR1  FORM  Ff 
RIwT    CHRS«(P6)i  :  J=TAN(9 


•  >U  1  INF 


REN 
RRINT : 
REM 

REM  THIS  SUBHOUTINE  FORMATS  A  DAT t  SIRING  TO  MM/DD/7Y  » 
IF  LEN (  DA 3  )  <> b  OR  |.AJ=A3J  THEN   I.A3  =  "  ":    RET Uh.N 

RA$«LEFT  $ (  DA 5 #  P >  +  "/ "+M 1  D.*(  UP  it  3,  P)  +  "/  7"*RI  GHT  S  (  DAS*  1 ) 
RET  URN 
RE,-i 

REM     IMIS   lb  T  Hi-    SOkT   OF   THE  H 1  STORY- RECORD  FILE  ***** 

IF  SN<2  THEN  RETURN  ELSE  Tt-=SN 

FOk  K 1 = 1   Tu  SN-l:    IF=C:      FOR   K= l    10  Tk-J 

IF   VAL<MIDJ(SMK),P»P))<=VAL(MIDJ(SS(K+1»,P#P>)    THEN  19 
TEMP5>=S5(K )  l      S5(K)  =  SS(K+ J  )  :      SI <K*  I  )  =  T EMPS  s    T  F=  1 
NFA1    K  :    IF   1  F  =  (i   THEN  19bb(' 
1E=IE-1:  NEXT  Kl 

LHRINT  :LRRI.MT  "DAT  E    hF.CEIVEL     DATE   DUE      INST  ALMt.Vl  IU 

RETURN 

REM 

REN  THIS  Si/H»'UT  I NE  GETS  AN  ACCOUNT  N.u  r  I  Of  i  I1  KttPU 
h«PUT    "ACC'iH.n  i   ii'iMBER  "I  * 

If  (  <N>  IPtO  i)R  (N<P>  )  1HKN  fMiv  l  "t  W»»  L  II  .  •  1 1  1 1  I  /■  " :  80  T  - 
RETURN 

REN       TnlS  bURhiJUl  iNr    r  THF    LA-ST    h  1  M  ■  i- Y- Nr  liOT  I  Hit- 

t.Fx     ACCOUNT   iMO«    Tl!,    Th/:'I  AGlUALtY  PAID« 

I  K= ( • :    FOR  K= 1    Tu  SN 

IF  VAL(T13)    <>   VAL(MIDS(SS-(K)#P*2> )    I  HEN  PP*5( 

IF  K=SN  Then  PP35PSREM     HANDLr   LAil  RECORD 

IF  rtID$(S$(K),P#P)   =  M I D  J  (  S3-  (  K*  1  )  *Pt2)   THEN   T  F*T  F+ 1 1 UH 

1  F  =  T  F  +  1  :  REM        a  OF   I.  E  CORDS   FUR   THIS   ACC  * 

IF  V  AL  ( M  I  D  5  (  S  5  (  K  )  *  3f*,6)  >  <>  P  THFN  PP350 

K  =  K-l:    TF=TF- 1 !    IF   T  F > B  THEN   2PPS0   ELbE  PP50C 

GOSUP    1 7650 tREM        RECORD  FOUND,    FORMAT  IT 

RETURN 

NEAT 

GO  SUB   I850P:REM       RECORU  NUT    FOUND,    Z.ERU  RETURN 

RETURN 

REM 

REM  -  THIS  SUBROUTINE  INPUT b  A  DwlE  FROM  THE  KH  .»**»»* 
INPUT    DA  3 :    IF  LEN(DA5)  =  P   THEN   DA5-="  ":  RETURN 

IF  LEN(DAS)<>8   THEN   PI  IDC 


8K 


STATIC 
RAM 


These  8K  Boards arethesame 
high  quality  boards  we  have 
had  in  production  since  April, 
1977,  with  3  LED's,  Dip  Switch 
for  addressing  and  disable. 


$150  KIT  WITH  SOCKETS 


ACCESS  TIME  —  450ns  &  250ns  —  No  wait  states 

FULLY  BUFFERED  —  for  BUS  reliability 

LOW  POWER  CHIPS  —  for  long  life  and  low  power  drain 

MEMORY  WRITE  PROTECT  —  Hardware.  2K  segments 

POWER  REGULATION  —  4  Regulators  for  reliability 

ADDRESS  SELECT  —  8K  boundaries  -  Dip.  Switch 

LED  MEMORY  SELECT  INDICATOR  —  Visual  Check 

LED  MEMORY  PROTECT  INDICATOR  —  Visual  Check 

OUTPUT  DISABLE  —  Switch  selectable  for  transparent  loader 

application 
SOFTWARE  —  Diagnostic  provided 


Price 

450ns 

•  KIT  -  With  IC  Sockets   $150 

•  KIT  —  Without  Sockets   $140 

Solder  chips  directly  to  PCB 

•  ASSEMBLED  —  With  Sockets   $160 

•  ASSEMBLED  —  Without  Sockets    $150 

Send  your  check  or  credit  card  #  to  Franklin  Electric 
or  see  your  local  computer  store  to  order. 


QD 


FRANKLIN  ELECTRIC  Conpa; 


CIRCLE  INQUIRY  NO.  24 

P&8ee  It-   MI Df( DAS* 3#  1  )<>"/"  OF  MIDS(DA5, 6,  1  )<>'•/••  THEN  J-Mltfe 

?P85fi  A=VAL(LEFT  3(DA3,P)  )  :      IF    A<  1    UF    A>  1  P.   THEN  PHfH 

PH9MP  A=VAL(MID$(DAf# A#2) ) J      IF   A< 1    UP   ^>31    THEN  fcllWH 

'rHiybl-''  A  =  V  AL  (  R I  GHl  3>  (  UAS  >  P )  )  J    IF   A<71"  OR  A>9^  THEN  2110(1 

PI  UUP  L»A!=LEFT  S(  DA5  >  P)+MI  Di(  DAi*  4«?>  +  KlbHT  *(  DA  3-,  1  )  :  RETURN 


('('   PRINVDATE  MUST    BE   ENTERED  AS  MM/DD/YY 


GOTO  PP7PP 


?1  1 6W  REM  »*»** 

•?\'<>W,  KEM  THIb  SUBROUTINE  bET  S  I/O  VECTORb  FOh  FILE  READS  **» 
PIP  If  REM 

PIPSF   REM    IF   SW    1    lb  UP,    USE  TTY 

21300    IF    < I NP( Pbb ) AND    1)=1    THEN   NET  URN 

P135U  REM     SET    HAbIC  CI»87P6 

P136H   REM     THE   FILE    lb  READ   BY    SET  T INC  BASICb   CI    TO   POINT  TO 

PI  36b  REM      THE   FILE   READ   DRIVER.    IfcHEN    THE   READ    lb   DONE,  RESET 

PI366   REM     THE  POINTERS  TU  NORMAL • 

?l/>fC<  Rl  =  bl9:    REM     ADDRESS  OF   PAbIC  CI  VECTOR 

P14S0  RP=P6:   R3=135:    REM  R7R6   ( Z APPLE  HI) 

PlSdP1  POKE  R1,KP:    POKE  R|+t#R3J    POKI    h  1  +  5,24)1 

2I55H  RETURN 

P16HH  REM     RE  ST  OF  (■  VECTORS 

P165H  POKE  PI, 3:   POKE  Rl+l,13b:    POKE  Rl+5, 195l REM  B7D6 
2170f-  RETUkN 
P17bH  REM 

P1RBH  REM     THIb  SUPROUT I NE   SET    I/O  VECTORS  FOR  FlLt  hRITES 

PI85P  REM     IF   Ste    I    lb  UP,    USE  TTY 

?19Df  K=l(l:    IF    (INP(Pbb)    AND    l)=l    THEN  RETURN 

P195C  REM     SET    APPLF    MONITOR    I/O   VECTORS  FOR  CO  =  PU.vCH  OUT 

PPHH0  Rl  =  3457f.:REM     ADDRESS  OF   ZAPPLE   CO    I/O  VECTOR 

P205P  R?=PEEK(R1):    R3= REEK ( R 1 + 1 ): REM      bAVE   OLD  VECTORS 

PPI00  R5=1?S    R6=13b:REM  HEX   0C  87 

2P150  POKE   Rl,Rb:    I^OKE  R1+I,R6 

PP2H0  K=5H:  RETURN 

2PP5P  REM 

88306    IF    (INP(255>ANU    1)=1    THEN   RET  URN : REM      IF   TTY, RETURN 
PP350  POKE  R1,RP:    POKE  R1+ 1 , R3! RETURN 
82400  REM 

22410  REM     -   ADM-3A   CRT    DOODLE   SUBROUTINE:  ******* 
??/)S0  N=10H0:    PRINT  CHR3(P6) 
2P500    I  1  =  INP(  1 ) 
22550  FOR   1=1    TO  N 

P2600  PRINT  CHR3(  27)  "="CHR3  (  31  +  RNUC  1  )  »  P4  )  CHR  5><  31  +  71*  RND(  1))"« 
PP650    IF    I/P0  =    INK  1/20)    THEN  PRINT 

22700    IF    INP(1X>I1    THEN   9  50 1  REM      END  ON   KEYBOARD  INPUT 
22750  NEXT:    GOTO  22^50 
P2800  REMEND 
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Get  Your  FREE  Subscription  * 

Find  out  all  the  LATEST  details  about  the 

SECOND 


COMIN'  ON  STRONG 


•  A  Major  Conference  Program 
(published  Faire  Proceedings  to  be  available,  on-site) 
•  Banquets  with  Fascinating  Speakers 
•  A  MASS  of  Exhibits 


5  Months  Before  the  Second  Faire, 


the  following  50 
Administrative  Systems,  Inc. 
Anderson  Jacobson,  Inc. 
Apple  Computer,  Inc. 
Berg  Publications 
BITS 

Byte  Publications,  Inc. 

Byte  Shops  of  Arizona/Micro  Age 

California  Business  Machines 

Camelot  Publishing  Co. 

Cherry  Electrical  Products  Corp. 

CMC  Marketing  Corp. 

Compucolor  Corp. 

Computer  Kits,  Inc. 

Computer  Warehouse  Store 

Creative  Computing 

Cromemco,  Inc. 


companies  had  already  formally  requested  exhibit  space: 


Dymax 

Electronics  Emporium  International 
Godbout  Electronics 
Heuristics,  Inc. 
Ibex 

Integrand  Research  Corp. 
Interface  Age 

International  Data  Systems,  Inc. 
Ithaca  Audio 
Jade  Co. 

Micromation,  Inc. 
Motorola,  Inc. 
Mountain  Hardware,  Inc. 
Neutronics 

Newman  Computer  Exchange,  Inc. 
North  Star  Computers,  Inc. 


Osborne  &  Associates,  Inc. 
Paratronics,  Inc. 
People's  Computer  Co. 
Phonics,  Inc. 
Promedics  Data  Corp. 
Quay  Corp. 
RCA  Corp. 
SD  Sales  Co. 

Smoke  Signal  Broadcasting 
Solid  State  Music 

Southwest  Technical  Products  Corp. 
Standard  Engineering  Corp. 
Sybex,  Inc. 
Tri-Tek,  Inc. 

United  Technical  Publications 
Ximedia  Corp. 


Digital  Group  Xybek 

FIRST  West  Coast  Computer  Faire 

had  •  almost  13,000  people 

•  around  180  exhibitors 

•  almost  100  conference  sessions 

•  four  banquet  speakers 

all  in  just  TWO  days 

SECOND  West  Coast  Computer  Faire 

is  THREE  days  long 

March     3-4-5,  1978 

9am-6pm        9am-6f>m  NoonSpm 

San  Jose  Convention  Center,  San  Jose,  California 

in  the  middle  of  Silicon  Valley 

Get  the  FREE  Silicon  Gulch  Gazette 

for  all  the  latest  details: 
•  Send  us  your  name  &  mailing  address 
•  The  Gazette  -  a  tantalizing  tabloid  touting  the  Faire 
&  offering 

"hot  news"  and  "raging  rumor"  regarding  home  &  hobby  computing. 
COMPUTER  FAIRE  BOX  1  579,  PALO  ALTO  CA  94302  □  (415)  851-7664  EL 
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PERIPHERAL  VISIO 


Peripheral  Vision  is  a  young,  fast-moving  company 
that's  dedicated  to  selling  reasonably  priced 
peripherals  for  various  manufacturers'  CPU's. 

So  now,  when  you  build  your  microcomputer 
system,  you'll  know  where  to  look  for  all  the 
peripherals  that  will  make  your  system  do  what  it's 
supposed  to  do. 

Peripheral  Vision  may  be  young,  but  we  have  some 
old-fashioned  ideas  about  how  to  run  our  business. 

We  know  there  are  serious  incompatibilities  among 
the  various  manufacturers'  peripherals  and  CPU's. 
We  want  to  get  them  together.  And  we  want  to  bring 
significant  new  products  to  market—products 
consisting  of  everything  from  adaptation 
instructions/kits  for  hardware  and  software  to  major 
new  designs. 

Most  important  to  our  customers,  Peripheral  Vision 
is  committed  to  helping  you  get  along  with  your 
computer.  We'll  do  all  we  can  to  make  it  easy. 

Our  first  product  is  a  real  reflection  of  this 
philosophy.  It's  a  full-size  floppy  disk  for  the  Altair- 
Imsai  plug-in  compatible  S-100  BUS.  And  it's 
available  for  as  low  as  $750.00. 
Our  floppy  disk  has  many  exciting  features: 

•  1  interface  card  supports  4  or  more  drives 

•Stores  over  300,000  bytes  per  floppy 

•Bootstrap  EPROM  included— no  more  toggling  or 

paper  tape 

DECEMBER  1977  CIRCLE  INQUIRY  I 


•Completely  S-100  plug-in  compatible 

•Drive  is  from  Innovex  (the  originator  of  the  floppy 

concept)— assembled  and  tested 

•Disk  operating  system  with  file  management 

system  included  on  floppy 

•Cabinet  and  power  supply  optional 

Also  in  the  works  are  many  new  products  we'll  be 
letting  you  know  about  soon,  if  you'd  like  to  take  a 
closer  look.  Like  I/O  cards,  tape  drives,  an  impact 
printer— all  for  the  S-1 00  BUS— and  we're  designing 
peripherals  for  a  lot  of  other  CPU's  too. 

We've  given  you  a  little  glimpse  of  who  we  are  and 
what  we're  doing.  If  you  want  to  see  more,  just  fill  in 
the  coupon  below. 


P.O.  Box  6267/Denver,  Colorado  80206  303/777-4292 


Address  _ 


City/State/Zip  . 
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Aquarium 

By  Timothy  O'Shaughnessy 


To  successfully  maintain  a  marine  (salt  water)  aquar- 
ium, the  physical  conditions  within  thetankmust  remain 
within  certain  limits.  Without  external  control  some  of 
these  conditions  will  eventually  fall  outside  the  accept- 
able limits.  To  control  the  environment  of  the  aquarium, 
measurements  must  be  periodically  taken.  Based  on  the 
data  obtained,  the  observer  takes  corrective  action.  This 
guarantees  the  tank  parameters  remain  acceptable. 

Many  books  have  been  published  on  the  proper  main- 
tenance of  the  aquarium.  Therefore,  the  details  of  main- 
tenance shall  not  be  reported  in  this  article.  However,  it 
is  possible  to  use  the  computer  to  measure  the  tank 
parameters,  to  calculate  and  to  perform  the  necessary 
corrections. 

The  conventional  tests  are  often  difficult  to  perform. 
Therefore,  only  one  (often  inaccurate)  sample  is  obtained 
for  each  parameter.  These  tests  often  require  human 
judgement  to  obtain  a  numerical  value.  For  an  example 
let  the  nominal  value  of  salinity  be  35  grams/liter  (often 
expressed  as  35°/oo).  To  "measure"  salinity  a  hydro- 
meter is  used.  This  device  floats  in  the  water,  and  deter- 


mines the  density  (weight)  of  the  water.  However,  the 
density  of  the  water  is  a  function  of  the  salinity  and 
temperature.  If  the  reading  of  the  hydrometer  is  1.025,  it 
is  often  interpreted  that  the  salinity  is  35  grams/liter. 
However,  this  is  only  correct  if  the  water  temperature  is 
near  77°F.  At  66°F  the  1.025  reading  corresponds  to  33 
grams/liter.  Therefore,  the  low  salinity  of  33  grams/liter 
is  incorrectly  interpreted  as  a  nominal  35  grams/liter.  An 
additional  problem  with  the  hydrometer  is  that  bubbles 
often  accumulate  on  its  surface  which  causes  an  inac- 
curate reading. 

The  computer  offers  many  advantages.  With  the  pro- 
per interface  and  program  we  obtain: 

1.  Impartial  measurements 

2.  Large  number  of  samples 

3.  Statistical  data  reduction 

4.  Automatic  calibration 

5.  Error  control 

Items  2  and  3  are  the  primary  advantages.  The  com- 
puter is  programmed  to  reject  noise  measurements.  The 


Maintenanc 


subroutine  at  4500  in  the  example  program  calculates  an 
average  based  on  "N"  samples.  The  maximum  variation 
in  the  data  is  controlled  by  the  parameter  "E."  If  the  noise 
or  uncertainty  is  excessive,  the  program  is  terminated. 
The  computer  is  programmed  to  calibrate  itself.  Failure 
to  achieve  a  specified  accuracy  terminates  the  program. 

It  shall  be  noted  that  the  circuit  shown  by  Figure  1 
permits  any  combination  of  8  independent  measure- 
ments and  outputs.  If  decoding  is  used,  256  combina- 
tions of  independent  measurements  or  output  functions 
are  available. 

The  following  list  provides  measurements  that  can  be 
performed  by  the  computer  with  the  proper  interface. 
Some  of  these  measurements  require  special  probes 
and  amplifiers  that  are  commercially  available. 

Temperature 
Conductivity 
pH 

Salinity 

Specific  Gravity 


Ammonia  Concentration 
Nitrate  Concentration 
Copper 

Cyanide 
Lead 

Cadmium 

The  example  program  is  used  to  measure  three  para- 
meters (temperature,  salinity,  and  pH).  Salinity  and  pH 
require  special  probes  and  additional  circuitry.  Five 
analog  switches  are  required.  One  is  needed  for  calibra- 
tion, and  two  probes  are  for  determining  relative  salinity. 

After  all  measurements  have  been  completed,  the  pro- 
gram determines  the  parameters  that  need  correcting. 
For  example  if  the  pH  is  too  low  (pH  <  8.0)  a  pulse  is  pro- 
vided to  add  pH  buffer.  Corrections  that  need  a  human 
interface  are  printed  onto  the  terminal. 

Figure  2  shows  how  a  piecewise  linear  relationship 
was  obtained  for  the  thermister.  Since  the  AID  converter 
has  an  attenuator  that  sets  each  bit  to  -10  millivolts,  the 
mercury  cell  (1.35  volts)  should  be  seen  by  the  computer 
as  135. 


—16253  to  —16256  are  the  memory  locations  of  the  PIA. 


1  o  u 
iiu 

12  0 

130 
14  0 
150 
160 
190 
20  0 

aio 

£40 
25  0 
£6  0 
29  0 

3  0  0 

31  0 

32  0 

33  0 
34*0 

35  0 

36  0 

3rci 

33  0 
39  0 

4  0  0 
41  0 
42.0 
430 
46  0 
470 
43  0 
49  0 

5  0  0 

51  0 

52  0 

53  0 

54  0 


570 

58  0 


b  U  Q 
610 


63  0 

64  0 


N=3U 

GOSUB  4  00  0 

PR  1 M  T  "  FiQUHK  1 UM  MR  I  NTANENCE" 
N=6 

GOSUB  4  00  0 

DIM  A3<3; »K$<8; 

GOSUB  £900 

PR IN f" PERFORM  MA I MTflNENCE? " 
GOSUB  4100 

IF  A$="YES "   THEM  230 
bDTD  5  0  00 

PRINT "£MTER  PASSWORD . " 

GOSUB  4110 

IF  A$=K$  THEM  £9  0 

bG  T □  495  0 

PRIM!  "VERIFY  THAT   THE  PROBES" 
PRINT "ARE  IMMERSED  IN  THE  SAMPLE . " 
DIM  Dl$<8) 
J9i$«AS 

PRINT "PRESS  RETURN  KEY  TO  CONTINUE . 
INPUT  AS 

REM:     ChUT ION !     PH  VALVE  MUST 

REM:     IGNORE  A  NARROW  PULSE  DM  PE7 . 

POKE  -16253 f0 

POKE  -16294x259 

POKE  -1625.3*4 

PUKE  -16254 >254 

POKE  -16259*44 

GOSUB  4500 

REM:     ♦♦AUTD  CALIBRATION** 

X*PEtK<-16254; 

IF  X»254  THEM  49  0 

bDTD  4200 

M=  1  0 

E=8  0 

GOSUB  450  0 

E«ABS<135-A) 

IF  E<?   THEM  56  0 

PR  I M r " CAL I  BRAT I  ON  ERROR ! " 

goto  50io 

£  1  =  • .  1  00  ♦£>•••  135 
E2=<100*EJ  MOD  139 
PRINT "ERROR  =   *  >E1 5" 

C=H 

REM:  TEMPERATURE 
POKE  -16254*253 
GOSUB  4300 
E=20 
N=10 

GOSUB  450  0 


80-103A  Serial  I/O  and  FSK  modem  for 
professional  and  hobby  communications. 


1  0  0*E2--  1  35  i 


Completely  compatible  with  your  IMSAI,  ALTAIR* 
SOL**  or  other  S-100  microcomputers. 
Trademarks  of  *MITS,  **Processor  Technology 
Designed  for  use  on  the  dial  telephone  or  TWX 
networks,  or  2-wire  dedicated  lines,  meets  all 
FCC  regulations  when  used  with  a  CBT  coupler. 

'  All  digital  modulation  and  demodulation  with  on 
board  cyrstal  clock  and  precision  filter  mean  that 
NO  ADJUSTMENTS  ARE  REQUIRED 

•  Bell  103  standard  frequencies 

•  Automated  dial  (pulsed)  and  answer 

•  Originate  and  answer  mode 

•  1 10  or  300  BPS  speed  select 

•  Complete  self  test  capability 

•  Character  length,  stop  bit,  and  parity 

•  90  day  warranty  and  full  documentation 
PRICES  Bare  Board  and  Manual  49.95 

Assembled  (48  hour  burn  in)  279.95 

DC  Hayes  Assoc. 

P.O.  Box  9884,  Atlanta,  Ga.  30319,  404/231-0574 


66  0  r=<H^l 0—84 > y IS 

670  PRINT" TEMP .=" 5T;H  F" 

68  0  PRINT" TEMP. =" ?5*<T-32^ 9 

i7 0 0  REM:  SALINITY 

riO  POKE  -16254 j 251 

.720  GOSUB  4900 

P30  E=2  0 

,74  0  M=10 

F50  GOSUB  450  0 

760  81=h 

r*80  POKE  -16254  ?  24  ? 
79  0  GOSUB  4900 
800  E=2  0 
310  M=10 

82  0  GOSUB  450  0 

83  0  82=H 

84  0   IF   CS2-S1»10   THEM  9  00 

85  0  IF   l£2-$l><10  THEM  68  0 
860  PR 1M T  'SALINITY  OK" 

370  GDTU  910 

68  0  PRINT" SALINITY  TDD  HIGH!' 
390  GUTD  910 

90  0  PRIN  P'SALINITY  TDD  LOW!" 
91 0  PRINT "SREF=" SSI 
98  0  PRIM  T "STNK-" S32 

93  0  PRIM  T"MAX .   HIFF.  =  10" 

94  0  REM:     PHj   H   I  DM  PRDEE 
950  POKE  -16254*239 
960  GOSUB  490  0 

97  0  E=c  0 

98  0  Na 1 0 
GDSUB  45  0  0 

Pl  =  .?+fl.- 1  0 
P2=hMDIU  0 
PRINT "PH  =  " 5P1 

USER  DEFINED 
ARE  INSERTED 
PH  CORRECTION 
8  THEM  143( 
01  0 

16854 9 127 


AND  BUFFER  AMF 


ys  o 

1000 
1  0 1  0 
1  02  0 
1 2  0  0 
1210 
1 4  0  0 
1410 

142  0 

143  0 

144  0 

145  0 

146  0 
1470 
148  0 
89  00 
2910 
292  0 
4  0  0  0 
4  0 1  0 
4  02  0 

40  3  0 

4 1  0  0 
4110 
412  0 

42  0  0 

42 1  0 

422  0 

423  0 

424  0 
4250 
426  0 
42  ?  0 
428  0 
489  0 
45  00 
45 1  0 
4520 

453  0 

454  0 

455  0 
4560 
45  7  0 
4560 
459  0 

4  b  0  0 
46 1  0 
4620 
463  0 
49  0  0 

49 1  0 

492  0 
49  3  0 

495  0 

496  0 

5  0 1  0 
502  0 


REM  : 
REM  : 
REM  : 
II-  Pl< 
GOTO  S 
POKE  - 
FOR   1=1  TD  2  00  0 
NEXT  I 

POKE  -16254;.  255 

PRINT "PH  BUFFER  ADDED!' 

GOTO  5  010 

REM :  PASSWORD 

K$a" PASSWORD " 

RETURN 

FUR  1=  1   TD  H 
PRINT 
NEXT  I 
RETURN 
PR I M T  'ENTER 
INPUT  A$ 
RETURN 
M=3  0 


CORRECTION  ALGOR I  THE MS 
BETWEEN  LINES  140  0  &  26  00, 


YES     DR  HO" 


GOSUB 

prim  r 

M=6 
GOSUB 
PR  INT 
PRINT 
PRINT' 
GOSUB 


4  0  U  0 

frthl 


ERRDR ! " 


4  0  0  0 

TURN  OFF  COMPUTER  &  THEN" 
CONNECT  THE  INSTRUMENT" 


PACKAGE . " 
4  0  0  0 
GO  TD  5  010 
REM :  MEASUREMENT 
REM:     D  =  1  DUMMY 
H=PEEK':.- 16256  ) 
A=0 

V0*PEEK<- 16256 ) 
FUR   1=1   TD  H 
V*PEEK<- 16256; 
H=H+V 
IF  ABSW- 
PRINT"N01 
GUTO  5  010 

NfcXI  I 

H=H  •  N 
RETURN 

PRINT "WAIT ! " 
FOR   1=1   TD  5  00  0 
NEXT  I 
RETURN 

PRINT" ACCESS  DENIED !" 
bUTU  5  02  0 

PR I NT "NO  ACCESS  RE QUE 

PRINT "END" 

END 


ROUTINE 
READ 


<E  THEM  4610 
MEASUREMENT ! " 


•  TED" 
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the 
Processor 

Terminal . 

A  logical  forward  step  in  Microcomputer  design 


the  Processor  Terminal.  A  new  design  by  TEI  and  look  at 
what  you  get ...  a  complete,  self  contained  microcompu- 
ter system  with  display  and  mass  storage,  a  full  keyboard 
and  plenty  of  slot  space  for  additional  boards.  And  that 
famous  TEI  CVT  power  supply  that  makes  brownouts  a 
thing  of  the  past. 

Display  —  A 15"  high-resolution  black  and  white  video 
display  with  an  optical  filter  face  plate  to  reduce  glare  and 
improve  type  visability  . . .  Keyboard  —  Full  upper  and 
lower  case  ASCII  detached  keyboard  with  8  programmable 
special  function  keys.  Keyboard  status  indicators  show 


computer  BUSY  or  READY  And  a  16-key  numeric  cluster 
pad  set  up  calculator  style  . . .  Disk  Drive  &  Controller  — 

A  Shugart  SA-400  mini-floppy  disk  drive.  Soft  sectored 
with  a  capacity  of  about  150  KB.  IBM  compatible  format. 
Controller  will  handle  4  drives  . . .  CPU  -8080A  based  with 
a  flexible  design  that  allows  you  to  implement  a  start  up 
"jump  to"  operation  to  any  dip  switch  selected  byte 
address  you  choose.  Merely  turn  on  power  or  press  RESET 
and  you  are  off  and  running.  Excellent  for  power  failure 
automatic  restart . . .  Memory  —  16K  of  static  RAM  memory 
Low  power  chips.  Selectable  address  assignment  and 
memory  protect  features  . . .  I/O  —  3P+3S  input/output 
board.  3  parallel  ports  and  3  serial  ports  with  selectable 
baud  rates  of  75  to  19,200.  RS-232C  and  TTL  outputs  . . . 
Video  —  A  video  board  provides  the  support  for  the 
video  display  functions  . . .  Mainframe  —  A  12  slot 
mainframe  with  a  17-amp  CVT  power  supply  motherboard 
assembly  heavy  duty  aluminum  cabinet,  fan  and  washable 
filter.  All  edge  connectors  and  card  guides  provided  . . . 
Software  —  CP/M  disk  operating  system  and  BASIC 
provided  on  disk. 

the  Processor  Terminal  (Model  MCS-PT  112)  is  fully 
assembled  and  tested. 


MCS 


SPECIAL    SYSTEMS  GROUP 


MICROCOMPUTER  SYSTEM 


Contact  your  local  TEI  Dealer  or  if  you  are  not  near  one  of  our  dealers,  write  or  call  CMC  Marketing  Corp  direct  for  more  information. 

CMC  MARKETING  CORP 
5601  Bintliff    Suite  515  •  Houston,  Texas  77036  •  Phone:  (713)  774-9526 
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TERMISTOR  CIRCUIT  OUTPUT 

VOLTAGE  VS.  LOAD  RESISTOR 


0*F  7.2KQ 

32*F  6.4KQ 

75*F  2.3KQ 

95  *F  1.6KQ 

212*F  0.24KC 


TEMPERATURE  "F 


Figure  2. 
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CIS-30  J 

the  inside  story 


•  Record  and  playback  at  120, 
60  or  30  self-clocking  bytes  per 
second  (extended  Kansas  City 
Standard) 

•  1200,  600  or  300  baud  data 
terminal  interface 

•  Dual  cassette  operation 

•  Compatible  with  SWTPC  cas- 
sette software 

•  Optional  kit  permits  program 
control  of  cassettes 

•  Optional  adaptor  permits  inter- 
facing with  any  computer 


Upgrade  your  SWTPC  6800  system  to  1200  baud  with 
PerCom's  CIS-30+ dual-cassette/terminal  interface 

The  CIS-30  +  .  .  .  four  times  as  fast  as  SWTPC's  AC-30  with  the  same  dual- 
cassette  capability  .  .  .  plus  a  1200-baud  data  terminal  interface  ...  in  a  SWTPC 
color-compatible  package  that's  only  1/10  the  size  of  the  AC-30. 

Dependable?  The  simplicity  of  Harold  Mauch  PerCom  Data  designs  says  more 
than  any  well-chosen  words.  Simply  put,  for  only  $79.95*  you  get  the  fastest,  most 
dependable  dual  function  interface  you  can  buy  for  your  SWTPC  6800. 

See  your  nearest  dealer  or  order  direct  from  PerCom. 

PerCom  'peripherals  for  personal  computing" 


PEflGCM 


PERCOM  DATA  COMPANY,  INC. 
DEPT. I  •  318  BARNES.  GARLAND,  TX  75042 

(214)  276-1968 


*Kit  price.  Assembled  and  tested: 
$99.95  +  shipping.  Tex.  res.  add 
5%  tax.  BAC  &  MC  available. 
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EXPLORE 

INTERFACE  AGE 

MAGAZINE 

*  MONTH  AFTER  MONTH  LOOK  TO 

INTERFACE  AGE  MAGAZINE  FOR  THE  LATEST 
INFORMATION  ON  THE  DYNAMIC  WORLD  OF 
PERSONAL  COMPUTING. 

•  Use  your  personal  computer  for  auto  repair,  work 
bench  controller,  teaching  machine,  central  infor- 
mation bank  and  design  test  center. 

•  Control  your  small  business  with  your  own  real- 
time accounting  and  inventory  control  system. 

•  Set  your  computer  to  turn  sprinklers  on  and  off, 
manage  a  household  security  system,  feed  your 
dog. 

•  Establish  a  recipe  bank  to  plan  daily  meals  and 
generate  its  own  shopping  list.  _  — 

•  Evaluate  the  stock  market,  set  up 
gambling  and  probability  programs. 
Evaluate  odds  on  sporting  events  and 
horse  racing. 


READ  INTERFACE  AGE  FOR  THE  LATEST  ON  NEW 
PRODUCT  INFORMATION  AND  TECHNICAL 
BREAKTHROUGHS. 

•  May's  issue  included  inside  the  FLOPPY  ROM™ 
—  a  vinyl  record  which  is  played  on  a  conventional 
phonograph  to  enter  this  month's  program  in  your 
computer. 


*  ARTICLES  RANGE  FROM  THE 

FUNDAMENTALS  OF  COMPUTERS  TO 
LANGUAGES  AND  SYSTEM  DESIGN. 
APPLICATIONS  INCLUDE  BOTH  PRO- 
FESSIONAL AND  NON-TECHNICAL. 


★  ORDER  YOUR  SUBSCRIPTION  NOW! 

12  Monthly  Issues:  $14  U.S.,  $16  Canada/Mexico,  $24  International 

Name   

Address  

City  


_  State. 


-Zip. 


□  Check  or  M.O.  (U.S.  Funds  drawn  on  U.S.  Bank) 
Acct  No.   


□  Visa  Card  □  Master  Charge 
 Exp.  Date  


Signature  

Make  checks  payable  to:  INTERFACE  AGE  MAGAZINE,  P.O.  Box  1234,  Cerritos,  CA  90701 
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NewUVS-llE 
EPROM  Erasing  System 


Performance  and  Reliability 

for  $59.50 


Now  available  .  .  .  the  newest 
member  of  UVPs  growing  family  of 
quality  EPROM  Erasing  Lamps. 
The  UVS-11E  Short  Wave  UV 
Lamp  was  designed  specifically  for 
the  small  systems  user  and 
computer  hobbyist.  It's  compact, 
easy-to-use,  and  will  erase  up  to  4 
chips  at  one  time.  It  even  features  a 
special  safety  interlock  system  for 
complete  safety. 


This  is  the  first  UV  erasing  system  to 
offer  simple  operation  and 
foolproof  safety  features  at  an 
affordable  price.  Like  all  UVP 
products,  the  UVS-11E  is 
quality-built  and  backed  by  45 
years  of  UV  technology. 

Order  now  from  your  local 
authorized  UVP  stocking  dealer.  Or 
write  today  for  more  information 
and  name  of  nearest  dealer. 


ULTRA  VIOLET  PRODUCTS,  INC.nCI 

5100  Walnut  Grove  Avenue,  San  Gabriel,  CA  91778  U.S.A.  V -V. J 
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The  Pocket 


^^^^^^ 


Figure  1.  The  Pocket  Computer,  an  early  model.  Note 
"pseudo-keyboard." 


by  David  Chapman 

Computers  get  smaller  all  the  time;  but  it  seems  that 
there  is  a  downward  quantum  jump  in  physical  size  that 
occurs  near  the  beginning  of  each  decade.  First  there 
were  the  mechanical  analog  monstrosities  of  the  For- 
ties, then  the  tube  and  relay  kluges  of  the  Fifties,  the 
transistor  and  SSI  systems  of  the  Sixties,  and  now  the 
LSI  microcomputers  in  the  Seventies.  What's  next? 

Certainly  further  miniaturization  would  be  desirable. 
The  microcomputer,  though  relatively  small,  is  far  from 
portable  by  the  time  you  add  memory  and  peripherals  to 
it.  It  can  not  be  carried  around  the  way  a  pocket  calcula- 
tor can,  which  severely  limits  the  times  and  places  it  can 
be  used.  The  difference  between  a  hypothetical  pocket 
computer  and  the  micro  is  like  the  difference  between  a 
modern  calculator  and  an  adding  machine:  one  is  of 
universal  utility;  the  other  is  restricted  in  use  to  a  small 
group,  "a  computer  in  every  home"  notwithstanding.  To 
bring  the  computer  to  the  people,  I  suggest  a  computer 
in  every  pocket! 

Let  us  now  look  at  how  a  pocket  computer  might  be 
made  commercially  practical.  The  main  restriction  on 
the  miniaturization  of  the  microcomputer  is  no  longer 
the  CPU  itself,  nor  even  the  memory,  but  rather  the  I/O 
devices,  particularly  the  keyboard  and  the  CRT,  the  only 
tube  in  the  IC  age.  This  limitation  can  be  overcome  with 
technology  available  now  —  although  the  development 
time  will  probably  delay  the  introduction  of  the  pocket 
computer  until  the  early  1980s. 

The  pocket  computer,  as  I  visualize  it,  would  be 
similar  in  size  and  shape  to  the  pocket  calculator,  a 
time-  and  consumer-tested  design,  about  six  inches 
long,  four  inches  wide,  and  three  eights  of  an  inch  deep, 
with  a  plastic  case  and  simple  instructions  on  the  back. 

The  general  design  philosophy  should  be  to  make  it 
instantly  usable  to  anyone  who  can  read  and  write.  In- 
stead of  a  keyboard  and  seven  segment  readouts,  the 
entire  front  would  be  covered  with  a  flat  LED,  liquid 
crystal,  or  plasma  screen,  like  the  ones  on  PLATO  ter- 
minals. Prototypes  of  all  these  designs  have  been  in  ex- 
istence for  several  years  since  they  were  developed  by 
the  television  manufacturers  as  possible  substitutes  for 
the  CRT.  This  screen  would  probably  be  the  most  expen- 
sive single  item  in  the  computer,  not  including  software. 
At  first,  low  definition  black-and-colored  versions  with 
perhaps  256x256  dots  would  appear;  then  as  prices  drop 
and  the  technology  improves,  full  color,  multi-intensity 
screens  might  become  available,  with  definition  as  high 
as  1K2. 

The  screen  would  undoubtedly  consume  a  large  amount 
of  current,  which  would  necessitate  large  storage  batter- 
ies; but  as  the  inside  of  the  box  would  probably  be  other- 
wise largely  empty,  this  should  cause  no  problem. 

The  processor,  memory,  and  interfaces  would  be  on  a 
chip  or  chips  glued  to  the  back  of  the  screen.  A 
possibility  is  to  make  the  chips  plug  into  each  other  in 
some  way  so  that  one  could  add  a  new  32K  memory  chip 
or  a  line  printer  interface  to  one's  existing  system.  A 
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minimum  configuration,  which  would  come  on  a  single 
chip,  might  include,  say,  a  16-bit  microprocessor  with 
BASIC,  APL,  and  TRAC  on  ROM,  perhaps  with  an  assem- 
bler/text editor/linking  loader  and  a  USR  or  similar 
machine  language  subroutine  call  to  allow  special 
routines  that  are  not  possible  in  the  high-level  lan- 
guages; 32Kx16  RAM  for  program  and  data  storage; 
screen,  lightpen;  and  interfaces  to  disc  drives,  line- 
printer,  and  what-have-you  for  use  when  the  computer  is 
being  used  at  a  desk. 

An  important  component  of  the  pocket  computer 
would  be  the  lightpen,  the  main  input  device,  which 
would  replace  the  keyboard.  It  would  be  attached  by  a 
wire,  Koil  Kord™,  or  radio  link  to  the  computer,  and 
would  be  similar  in  operation  and  construction  to 
present-day  lightpens.  In  primitive  versions  of  the  com- 
puter, it  would  be  used  to  "zap"  letters  displayed  on  the 
screen  in  a  pseudo-keyboard;  but  as  pattern  recognition 
techniques  get  to  be  more  sophisticated,  direct  hand- 
written input  should  become  possible  (see  Figures  1 
and  2).  Handwritten  input  would  be  extremely  fast,  and 
very  easy  to  use. 

Another  input  possibility  is  voice.  This  is  still  in  the 
development  stage,  and  is  not  yet  sufficiently  sophisti- 
cated for  our  purposes.  The  essential  problem  is  that 
the  same  string  of  phonemes,  or  sound  units,  may  mean 
different  things  in  different  contexts.  For  example,  the 
words  "I  scream"  and  "ice  cream"  are  virtually  identical 
in  sound,  but  are  easy  to  tell  apart  when  someone  asks 
you  "do  you  want  some  ice  cream?"  or  says,  "when 
I  hit  my  finger  with  a  hammer,  I  scream."  This  implies  that 
the  word-recognition  software  has  to  interact  with  syn- 
tactic and  semantic  parsers,  which  is  rather  complicated. 

Voice  output,  on  the  other  hand,  though  technologically 
a  "solved"  problem,  is  very  limited  in  its  application  be- 
cause it  requires  the  user  to  remember  what's  been  said. 

The  main  output  device  would,  of  course,  be  the 
screen.  Full  graphics  as  well  as  characters  are  possible 
since  the  hardware  would  presumably  bitmap  the  com- 
puter's RAM  onto  the  screen:  that  is,  each  bit  in  the  bit- 
mapped memory  would  correspond  to  a  dot  on  the 
screen;  if  the  bit  is  "high"  the  dot  lights  up;  if  "low,"  it  is 
dark.  However,  the  addition  of  graphics  generation  to 
the  other  input/output  chores  of  the  processor  would 
probably  slow  it  down  to  an  unacceptable  pace.  There- 
fore, a  slave  processor  could  be  used  to  handle  all  I/O 
operations,  while  the  main  processor  did  the  "heavy 
thinking."  The  slave  would  have  full  graphics  routines 
and  I/O  handlers  on  ROM,  with  the  capability  of  drawing 
vectors,  arcs,  geometrical  figures,  or  whatever. 

One  problem  with  this  scheme  is  mass  storage.  Tradi- 
tional mass  storage  is  very  bulky;  floppies  are  an  im- 
provement, but  there  is  no  way  they  are  going  to  be 
made  pocket-sized.  I  see  two  possibilities  here.  The  first 
is  to  use  some  type  of  miniaturized  card  or  tape  reader/ 
writer  like  those  on  the  SR-52  and  HP-65.  These  could  be 
either  magnetic,  or,  possibly,  laser-based  optical 
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devices  like  video  discs.  The  other  possibility  is  to  use 
magnetic  bubble  memory,  which  is  limited  in  the 
amount  of  information  it  can  store. 

By  the  early  1980s  when  this  becomes  commercially 
possible,  natural  language  processing  may  have  ad- 
vanced to  the  point  where  computers  could  be  pro- 
grammed in  a  subset  of  English  or  a  synthetic  language 
like  Loglan.  This  may  or  may  not  be  desirable.  Although 
natural  languages  are  hardly  optimal  for  computer  pro- 
gramming, they  might  allow  those  who  don't  want  to 
learn  "computerese"  to  program  simple  applications  for 
which  they  can  not  find  a  "canned"  program. 


The  pocket  computer  might  be  a  good  machine  to  im- 
plement some  of  the  far  out  lireactive  grand  nationa) 
computer  network"  type  of  ideas  that  are  in  the  air,  like 
Xerox  PARC's  Dynabook,  Ted  Nelson's  Xanadu  system, 
and  SRI's  NLS.  This  is  simply  because  the  pocket  com- 
puter is,  I  believe,  the  trend  for  the  future. 

The  technology  for  all  of  the  hardware  ideas  I  have 
mentioned  is  available  NOW,  but  someone  (Zilog,  Intel, 
et  al.,  are  you  listening?)  has  got  to  make  it  affordable. 
To  be  practical,  the  maximum  price  that  would  make  a 
pocket  system  competitive  with  the  micros  is  about  $1000, 
and  a  $25.00  model  would  certainly  be  much  better. 
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Figure  3.  System  Diagram 


The  PerSci  generation  of 
Diskette  Mass  Storage  Systems 
Smarter,  Faster,  Smaller. 


A  new  generation  of  advances  in  diskette 
drive  technology  comes  together  in  PerSci  Mass 
Storage  Systems,  the  first  diskette  subsystems 
to  provide  large  storage  capacity,  intelligence 
and  high  speed  in  as  little  as  4M>"  of  space. 

Two  Times  The  Capacity... 

New  PerSci  developments  in  large  disk  voice 
coil  technology  reduced  to 
floppy  disk  applications 
make  possible  data 
densities  as  high  as 
Y2  Mbyte  per 
diskette  side  — up 
to  2  Mbytes  in  a  two 
drive  system.  When 
IBM  data  format  com- 
patibility is  required, 
PerSci  Systems 
will  store  1/2  Mbyte 
per  drive. 

Microprocessor 
Intelligence ... 

PerSci's  highly  intelli- 
gent microprocessor 
based  controllers,  either 
single  or  double  density 
versions,  include  the 
PerSci  File  Management 
Firmware.  Under  controller 
direction,  the  PerSci  Mass 
Storage  Systems  are  capable 
of  performing  many  functions 
normally  requiring  CPU  time 
and  memory,  including  format- 
ting, editing,  reinitializing,  auto- 
matic file  and  full  diskette  copy. 


7  Times  The  Speed... 

The  unique  voice  coil  positioning  system  of 
PerSci  diskette  drives  allows  PerSci  systems  to 
access  data  as  much  as  7  times  faster  than  com- 
petitive systems.  A  random  average  seek  is 
only  33  ms,  as  fast  as  many  large  disk  systems. 

In  Half  The  Space. 

PerSci  Systems,  one  or  two 
drive  models,  can  be  configured 
for  mounting  in  a  19"  rack  or 
for  table  top  operation.  When 
maximum  capacity  in  mini- 
mum space  is  called  for,  PerSci 
offers  the  "Slimline"  system, 
only       wide.  A  single  or 
double  density  controller  can 
be  mounted  in  the  standard 
system  chassis  or  in  the  host. 

Interfaces  to  major  micro- 
computers are  available  and 
an  RS232  serial  interface  is 
optional. 

Get  all  the  most  recent 
engineering  advances 
in  one  smarter,  faster, 
smaller  system  at  com- 
petitive prices  from 
PerSci,  Inc.,  12210 
Nebraska  Avenue, 
W.  Los  Angeles,  Calif. 
90025.  (213)  820-3764. 
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The  Homemaker's  Computer 


By  Lore  Harp  and  Carole  Ely* 

The  cover  of  this  month's  issue  depicts  a  product  in  a 
situation  which  two  years  ago  might  have  been  con- 
sidered a  Buck  Rogers  fantasy  —  the  home,  or  personal, 
computer. 

Technology  has  spawned  a  host  of  products,  readily 
available,  through  an  entirely  new  retail  outlet  structure, 
and  at  a  price  which  has  made  a  computer  for  the  home- 
maker  more  of  a  reality  than  ever.  Computer  retailers 
report  this  as  the  fastest  growing  segment  of  the  data 
processing  industry  and  is  just  barely  getting  started. 
Wait  for  what  will  happen  in  1978! 

Any  number  of  articles  in  electronics  and  computer 
magazines  have  touched  on  the  many  things  a  computer 
can  do  around  the  home.  Most  are  possible,  some  are 
not,  others  are  merely  the  whim  of  the  writer.  What  is  im- 
portant is  that  today  it  makes  sense  to  own  a  computer 
for  home  use.  A  growing  number  of  systems  assembled 
or  in  kit  form  are  sold  not  just  for  entertainment  of  the 
electronics  hobbyist,  rather  for  specific  purposes  and 
use  by  family  members. 

THE  PRESENT  INFLUENCES  .  . . 

While  the  majority  of  systems  sold  by  computer 
stores  are  admittedly  sold  to  small  businesses,  whose 
expansion  depends  on  the  capabilities  of  a  data  pro- 
cessing system,  the  mere  exposure  to  the  computer 
made  possible  by  low-priced  mini  and  now  micro  com- 
puters on  the  market  has  planted  the  seed.  The  industry 
can  now  supply  systems  and  peripherals  to  individuals 
employed  in  various  phases  of  data  processing,  who 
could  not  afford  to  own  the  type  of  equipment  used  dur- 

*Msdsmes.  Harp  and  Ely  are  proprietors  of  Vector  Graphic, 
based  in  Westlake  Village,  California,  one  of  the  pioneer  firms 
offering  microcomputers  and  boards  in  kit  or  assembled  form. 


ing  the  business  day,  but  that  equipment  challenged 
them  by  continual  exposure. 

Any  businessman  whose  financial  problems  have 
been  solved  in  his  business  by  a  computer  can  readily 
transfer  the  time-saving  aspects  of  data  processing  to  a 
home  level  data-base  management  system  —  even  with- 
out understanding  the  under-the-hood  technology. 

The  computer  exerts  an  influence  even  among  ele- 
mentary school  children,  from  its  use  in  the  classroom. 
Children  today  are  becoming  quite  comfortable  address- 
ing a  computer  and,  in  the  not  too  distant  future,  a 
knowledge  of  data  processing  will  be  a  prerequisite  for 
high  school  or  college  in  much  the  same  way  as  is  basic 
math  or  the  ability  to  read. 

THE  COMPUTER  IS  NOT  A  VIDEO  GAME 

Despite  some  contrary  sentiment,  the  home  com- 
puter is  not  a  more  expensive  version  of  the  under  $100 
video  game  attachment  for  the  home  television  set. 
Games  available  in  software,  or  to-be-programmed,  are 
sophisticated  and  mentally  stimulating  on  a  highly  pro- 
fessional level.  With  hobby  computing  the  very  act  of 
programming  offers  a  challenge. 

THE  POSSIBLE 

A  laundry  list  of  tasks  for  the  home  computer  is  limited 
only  by  imagination.  An  obvious  problem  is  to  assign  a 
task  to  the  computer  which  is  far  beneath  its  true  cap- 
abilities. We  talk  of  appliance  monitoring,  but  having  the 
computer  turn  on  the  morning  coffee  can  also  be  accom- 
plished with  a  $9  timing  device  with  an  AC  outlet. 

Technology  has  advanced  to  the  point  where  solution 
to  an  exotic  use  for  the  home  computer  rests  in  the  pur- 
chase of  the  right  board,  primarily  those  which  extend 
memory  capacity,  and  existing  software,  or  design  of 
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original  software.  The  last  two  items  are  readily  traded 
through  computer  clubs,  between  individuals  with  a 
helpful  dealer  as  intermediary,  or  the  subject  of  a  grow- 
ing number  of  books  and  computer  magazine  articles. 

Today  the  home  can  be  viewed  as  a  small  business  in 
itself,  hence  it  is  a  prime  market  for  the  home  computer. 
An  initial  program  would  deal  with  financial  planning 
and  family  budget  control.  Tasks  such  as  checkbook 
balancing,  comparisons  of  expenditure  against  budget 
(and  comparing  these  figures  to  prior  periods),  determi- 
nation of  loan  annuity,  interest  calculations  and 
analysis,  are  examples.  A  daily  diary  program  would 
alert  the  family  on  a  day-to-day  basis  to  pending  loan  or 
lease  payments,  as  well  as  family  obligations  such  as 
birthdays,  holiday  plans,  and  other  expenditures. 

A  home  financial  system  software  package  also  sim- 
plifies the  calculations  and  organization  of  items  re- 
quired for  filing  of  state  or  federal  income  tax  returns  or 
other  required  filings,  such  as  a  record  of  wages  paid  a 
domestic  servant. 

Real  estate  investments  —  including  one's  own  home 
—  can  be  analyzed  with  respect  to  true  dollar  value 
against  percentage  increases  in  inflation,  interest  rates 
or  amount  remaining  on  a  mortgage.  Projections  for  cur- 
rent and  future  years  can  be  run  for  analysis.  As  new 
data  are  acquired,  new  projections  can  be  run  and 
stored,  replacing  out-of-date  figures. 

The  computer  can  also  serve  as  a  ready  address  or 
telephone  file.  In  a  text  editing  mode,  even  a  bothersome 
greeting  card  list  could  be  entered,  stored  in  memory, 
and  recalled  for  use,  change  or  elimination. 

Attached  through  appropriate  interface  devices,  the 
computer  could  monitor  phone  calls  on  a  time  and  cost 
basis.  Incoming  calls  could  be  monitored,  an  answer 
(perhaps  one  of  several)  provided  the  caller,  and  a 
response  taped  for  review  at  a  later  time. 


Without  yet  leaving  the  kitchen,  several  other  tasks 
come  to  mind.  Pantry  basics  could  be  programmed  as 
one  would  handle  inventory  control.  As  items  are  used, 
quantity  is  subtracted  from  memory,  and  as  critical 
levels  are  reached,  items  are  then  transferred  to  a  shop- 
ping list  file. 

The  idea  of  storing  recipes  is  not  new.  There  are  cater- 
ing programs  for  big  systems.  Recipes  could  be  chosen 
on  the  basis  of  calorie  count  or  nutrition  value.  The  inter- 
action of  the  computer  solves  the  problem  of  portion 
control  for  any  size  family  gathering.  A  recipe  for  three 
can  easily  be  calculated  for  five  or  seven. 

For  a  large  dinner  party,  the  problem  of  creating  a 
workable  seating  plan  can  be  posed  to  the  computer, 
with  each  guest  programmed  as  to  profession,  age,  sex, 
and  specific  likes  and  dislikes,  hobbies,  etc.  At  the  din- 
ner party,  telling  the  guests  they  were  computer-matched 
certainly  would  generate  some  lively  conversation! 

The  home  wine  buff  can  program  his  favorite  selec- 
tions on  the  basis  of  inventory  control,  or  in  conjunction 
with  menus  in  memory.  Basic  data  on  vineyards,  growth 
years,  and  type  could  be  programmed  for  ready  refer- 
ence prior  to  purchase.  As  a  certain  growth  reaches 
maturity,  data  are  accordingly  edited. 

The  home  computer  can  be  coupled  to  TV  equipment. 
An  entire  week's  favorite  television  programs  could  be 
programmed  and  the  computer  assigned  to  do  one  of 
several  ingenious  things:  signal  an  alarm  prior  to  air 
time,  turn  on  the  set,  or  control  a  videotape  recorder. 

The  home  burglar  alarm  monitored  by  computer  has 
been  mentioned,  but  here  again  simple  switches  at  each 
means  of  access  to  the  home  hooked  directly  to  the 
alarm  would  be  just  as  effective.  The  computer  used  as 
a  true  monitor,  could  be  attached  through  a  series  of 
sensors,  to  record  not  only  which  door  or  window  might 
be  tampered  with  by  an  intruder,  but  the  first  wisps  of 
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Digital  Mjcrq  Svstems 

PRESENTS  A 

16%  DISCOUNT 

TO  INTRODUCE  YOU  TO  OUR  FINE  PRODUCTS 

Expires  Dec.  31,  1977 

16K  STATIC  RAM  now$441^ 

COMPARE  THESE  FEATURES:  REG  *525 

•  S-100  BUS  COMPATABLE 

•  COMPLETELY  STATIC  WITH  NO  CLOCKED  CHIP-SELECT  OR  REFRESH 

•  WILL  RUN  ON  Z-80  SYSTEMS  AT  4  Mhz  WITH  NO  WAIT  STATES 

•  WILL  RUN  ON  ALPHA  MICROSYSTEMS  AM- 100  AND  ON  DMA  SYSTEMS 

•  USES  2114  MEMORIES-AN  INDUSTRY  STANDARD 

•  HAS  INDIVIDUALLY  ADDRESSABLE  4K  BLOCKS  OF  MEMORY 

•  SOFTWARE  WRITE  PROTECTION  IN  4K  BLOCKS 

•  PAGING  OR  BANK  SELECT  FEATURE  FOR  MEMORY  EXPANSION  AND  LOW 
SOFTWARE  OVERHEAD  TIMESHARING  SYSTEMS 

•  COMPLETELY  BUFFERED  ADDRESS  AND  DATA  LINES 

•  SINGLE  8  VOLT  POWER  SUPPLY 

•  HIGH  QUALITY,  LOW  PROFILE  SOCKETS  FOR  ALL  ICS 

•  SOLDER  MASKED  P.C.  BOARD  AND  SCREENED  PARTS  PLACEMENT  LEGEND 
FOR  EASE  OF  CONSTRUCTION  AND  DEPENDABILITY 

Prices  with  discount:  16K  kit  — $44 1 ;  16K  assembled -$499.80;  8K  kit-$247.80 

S-100  BUS  TERMINATING  BOARD  $21.00 

Absorbs  noise,  overshoot,  ringing,  reflection.  REG.  $25 

S-100  EXTENDER  BOARD  $13.60 

With  jumpers  in  power  supply  lines  for  current  measurements,  Low  profile  REG.  $16 
so  card  can  remain  in  the  machine  with  cover  on.  With  edge  connector 

PLASTIC  KEYBOARD  ENCLOSURE 

Molded  ABS  plastic  enclosure  for  use  with  keyboard,  controls,  modem,  etc. 
Size-nttxIT/^ft    PRICES:  Blank  enclosure  REG.  $20  NOW $16.80.  With 
cutout  for  keyboard  available  from  RADIO  SHACK,  etc. -REG.  $27,  NOW  $22.68. 

PRICES  SHOWN  INCLUDE  U.S.  SHIPPING.  WE  ACCEPT  VISA,  MASTER  CHARGE, 
CASHIERS  CHECK,  M.O.  ALLOW  TIME  FOR  PERSONAL  CHECKS  TO  CLEAR.  C.O.D. 
ORDERS  ADD  $1.  UTAH  RESIDENTS  ADD  4H%  TAX. 

Dotal  Micro  Svsteiyis 

BOX  1212,  OREM,  UTAH  84057 
TOLL  FREE  24  HOUR  ORDER  DESK  FOR  CHARGE 
AND  C.O.D.  ORDERS  (800)  453-1444 

IN  UTAH  CALL  (801)  224-2102  , 
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smoke  from  a  potentially  damaging  fire,  gas  fumes,  or 
even  water  seepage  in  the  basement  or  a  roof  leak. 

Computer  climate  control,  again  with  the  appropriate 
installation  of  sensors,  adjusts  individual  room  or  zone 
temperature  and  humidity,  based  on  total  environmental 
inputs.  One  hobbyist  who  is  building  ahouse  is  including 
sensor  wiring  to  a  home  computer  in  his  schematics. 

In  the  garden,  the  computer  can  provide  more  efficient 
watering  based  on  sensing  sub-soil  moisture  content, 
rather  than  arbitrary  electrical  or  mechanical  systems 
controlled  by  time.  The  computer  can  be  programmed  to 
handle  all  watering  chores  for  several  weeks  while  the 
family  is  away  on  vacation,  or  relieve  the  family  of  this 
task  for  good. 

Proper  maintenance  of  the  family  car  can  be  easily 
solved  by  the  home  computer.  Critical  inspection 
periods  as  a  function  of  elapsed  mileage  can  be  entered 
in  the  program,  then  as  mileage  is  fed  into  the  computer 
weekly,  or  even  daily.  Items  due  are  flashed  on  the  CRT 
as  a  reminder  and  assembled  in  list  format  for  the 
garage  mechanic.  The  list  also  can  be  amended  to  in- 
clude programs  uncovered  during  operation,  which  are 
fed  into  the  computer  as  mileage  is  entered. 

A  number  of  microcomputers  are  being  sold  to  the 
electronic  hobbyist,  who  finds  challenge  in  building 
computer  and  board  kits,  doing  his  own  programming, 
and  applying  the  computer  to  one  or  more  hobbies. 
Several  advanced  space  or  "Star  Trek"  games  are  now  in 
use,  whose  format  ranges  from  a  simply  equipped  star- 
ship  battling  one  aggressor  to  a  real  time  space  war  in- 
volving several  ships,  exotic  weapons  choices  —  even 
three  or  more  players. 

Educational  games  are  not  beyond  the  grasp  of  even  a 
five-year-old.  Children  find  a  certain  fascination  with  the 
terminal  keyboard  and  CRT  screen,  and  the  ability  to  make 
things  happen  on  what  appears  to  be  the  home  TV  screen. 

The  computer  is  one  of  the  best  teaching  aids  yet  de- 
vised because  it  can  tirelessly  repeat  a  problem  until  the 
correct  answer  is  given,  all  the  time  holding  the  child's 
attention.  Reading  skills  also  are  enhanced  as  the  child 
"talks"  to  the  computer  through  the  keyboard  and  reads 
the  computer's  answer  to  "rewards"  such  as  "you're 
close,  try  again"  or  "nice  going,  want  another  question?" 

High-schoolers  find  the  text  editor  and  printer  a  real 
assist  in  the  preparation  of  term  papers  and  other  writing 
assignments.  The  student  can  work  with  entire  blocks  of 
copy  on  the  CRT  screen,  make  final  edits,  and  turn  in  a 
paper  prepared  by  the  printer,  thus  eliminating  endless 
rough  drafts  and  the  time  required  to  prepare  them. 

The  photohobbyist,  for  example,  could  not  only  main- 
tain a  slide  or  negative  file  in  the  computer's  memory, 
but  could  use  the  system  to  monitor  temperature  of  the 
various  chemicals  used  in  the  development  of  negatives 
and  in  making  enlargements.  In  color  work,  for  example, 
chemistry  must  be  maintained  within  ±25°C. 

Any  number  of  collections  —  records,  books,  stamps, 
coins,  etc.  —  could  be  filed  in  the  computer's  memory, 
cross-indexed  as  many  ways  as  the  hobbyist  desires. 
Several  new  interface  boards  now  on  the  market  permit 
the  computer  to  be  used  to  devise  designs,  animation 
and  kinetic  art,  in  black  and  white  as  well  as  color. 
These  same  boards  can  also  be  used  to  create  new  pat- 
terns to  be  used  in  needlepoint,  weaving  or  knitting. 

Model  railroad  control,  home  computer  robots,  even 
Biorhythm  charts  for  each  member  of  the  family  also  are 
possible  with  the  home  computer. 

Important,  too,  is  the  positive  impact  personal  involve- 
ment with  home  computers  is  having  on  the  individual. 
As  the  true  value  of  the  computer  is  recognized  for  the 
benefits  it  gives  the  individual,  the  fear  that  we  are  being 
manipulated  by  machines  is  being  lost.  In  its  place  is  an 
understanding,  respect,  excitement  and  challenge. 
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High  performance, 
cost  effective  products 
for  your  microcomputer* 


The  Extensys  FOS100  Floppy  Disk  System  provides  a  high 
performance  floppy  disk  system  based  upon  multiprocessors 
in  a  multiuser  environment.  The  FOS100  accomplishes  this 
through  a  completely  integrated  hardware  and  software  system. 
The  hardware  consists  of  a  File  I/O  board,  a  PerSci  controller 
board  and  one  or  two  dual  PerSci  Model  277  floppy  disk  drives. 
The  File  I/O  board  has  an  8080A  microprocessor,  1  K  of  PROM 
and  8K  of  RAM  on-board  to  provide  a  separate  I/O  processor 
which  will  handle  all  disk  I/O  functions  of  the  system.  The 
PerSci  controller  board  is  encased  in  an  attractive  cabinet 
with  either  one  or  two  dual  PerSci  drives. 

The  software,  Extensys  Multiprocessor  Operating  System, 
EMOS,  provides  many  large  computer  capabilities,  such  as 
multiprocessor, multiuser  operation,  individual  file  security  based 
upon  user  supplied  passwords,  system  security  and  IBM 
compatible  format.  Additionally 
the  FOS100  has  optional  Direct 
Memory  Access  (DMA) 
capabilities  when  used 
in  conjunction  with 
the  Extensys 
MM16  Memory 
Manager  board. 


The  Extensys  RM64  Memory  Board  provides  up  to  64 K  on 
one  board.  Designed  for  S-100  based  computers,  the  RM64 
occupies  only  one  bus  slot.  Four  versions  of  the  same  board 
are  available:  16K,  32K,  48K  and  64K  bytes  with  the  less-than- 
64K  versions  easily  expandable  by  inserting  memory  chips  into 
existing  sockets.  The  Board  uses  dynamic  RAM s  with  300  ns 
access  time  and  "invisible"  on-board  refresh.  Other  features 
include  bank  select  logic  for  PROM/ROM  coexistence  plus 
expansion  beyond  64K,  write  protect  circuitry,  and  multilayer 
ground  plane  construction  for  noise  immunity. 

The  RM64  comes  completely  assembled  and  tested  with 
a  one  year  warranty.  Delivery  is  STOCK  to  1 5  days  upon 
receipt  of  order,  with  shipping  and  handling  prepaid  in  the 
continental  United  States. 
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INTRODUCTION 

One  of  the  most  difficult  aspects  of  scale  model  rail- 
roading is  that  of  achieving  realistic  operation.  Model 
locomotives  have  a  tendency  to  be  jerky,  particularly  at 
low  speeds.  In  fact,  it  is  virtually  impossible  to  run  most 
model  locomotives  at  speeds  of  less  than  15  scale  miles 
per  hour  using  conventional  controllers. 

The  problem  stems  from  the  heavy  frictional  losses  in 
the  mechanism,  particularly  in  the  gear  train.  Because 
of  these  losses,  motor  current  is  high  at  all  speeds  and 
varies  not  so  much  with  speed  as  with  the  angular  posi- 
tion of  the  drive  wheels.  As  a  result,  the  locomotive 
tends  to  stall  or  jerk  at  low  speeds  with  a  rheostat  or 
other  types  of  controllers  which  have  high  output  resist- 
ance. Better  control  can  be  obtained  by  using  a  controller 
with  low  output  resistance,  but  speed  fluctuations  and 
stalling-are  still  present  with  most  models  at  low  speeds. 

A  more  recent  technique1  is  to  use  full-voltage  pulses 
of  controlled  width  (possibly  superimposed  on  DC)  to 
obtain  the  desired  average  output.  Because  the  pulse 
voltage  is  high  enough  to  overcome  the  friction  in  the 
mechanism,  stalling  is  no  longer  a  problem.  However, 
the  average  speed  still  varies  with  load,  with  the  result 
that  the  locomotive  will  slow  down  suddenly  when  it 


'Fyffe,  David,  "Pure-pulse  Transistor  Throttle,' 
roader,  Vol.  32,  #1  (January  1965),  p.  63. 


Model  Rail- 
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starts  up  a  grade  or  enters  a  sharp  curve,  unless  the 
pulse  width  is  adjusted  to  compensate. 

Servo  techniques  can  be  used  to  offset  both  frictional 
losses  and  load  fluctuations,  but  a  linear  servo  must  be 
trimmed  to  compensate  for  each  locomotive's  motor 
resistance.  The  controller  described  here  uses  a  combi- 
nation of  pulse  and  servo  techniques  to  give  excellent 
control  for  a  wide  variety  of  locomotives  at  speeds  rang- 
ing down  to  less  than  1  scale  mile  per  hour. 

Another  objective  in  controller  design  is  to  simulate 
the  enormous  inertia  of  a  locomotive.  Many  controllers 
do  this  by  charging  and  discharging  a  large  capacitor  to 
obtain  a  slowly  varying  control  voltage.  In  the  present 
design,  inertia  simulation  is  done  entirely  by  software, 
incrementing  and  decrementing  a  register  to  vary  the 
speed  slowly. 

HARDWARE  CONFIGURATION 

The  controller  configured  here  uses  an  8080  micropro- 
cessor with  512  bytes  of  ROM,  a  minimum  of  RAM  (only 
about  16  bytes  are  actually  used),  one  input  port,  and 
two  output  ports.  The  input  port  and  one  of  the  output 
ports  are  used  in  conjunction  with  a  digital-to-analog 
converter  (DAC),  a  bank  of  comparators,  and  a  software 
analog-to-digital  conversion  routine  to  implement  a 
cheap  form  of  multi-channel  analog  input.  The  other  out- 
put port  is  used  to  pulse  the  output  amplifier. 

The  output  amplifier  is  bipolar  (complementary),  allow- 
ing direction  control  to  be  done  in  software.  As  a  result, 
the  controller  can  be  programmed  so  that  if  the  reversing 
switch  is  changed  while  the  train  is  running,  instant  rever- 
sal does  not  occur;  instead  the  train  will  gradually  slow 
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to  a  stop  and  then  begin  accelerating  in  the  opposite 
direction. 

Two  of  the  analog  inputs  are  used  to  measure  the 
motor  voltage,  one  for  each  direction,  giving  8-bit  resolu- 
tion in  either  direction.  A  third  analog  input  is  used  for 
the  throttle  setting,  which  is  a  voltage  between  0  and  5 
volts  (derived  from  a  pot).  The  spare  bits  of  the  input 
port  are  used  for  the  direction  switch  and  the  brake. 

Detailed  schematics  for  the  bipolar  output  amplifier, 
low-pass  filter,  and  analog-to-digital  conversion  circuits 
are  shown  in  Figures  2,  3  and  4. 

The  output  is  determined  by  the  state  of  two  bits  of 
latched  output  Port  1.  When  bit  0  is  one  and  bit  1  zero, 
transistor  Q1  turns  on,  which  in  turn  switches  Q2  and 
Q3  on,  giving  full  (nearly  12  volts)  positive  output.  When 
bit  0  is  zero  and  Bit  1  is  one,  Q1  is  reverse-biased  but  Q4, 
Q5  and  Q6  turn  on,  giving  full  negative  output.  When  bits 
0  and  1  are  equal,  all  transistors  are  off  and  no  output 
current  results.  Note  that  under  no  circumstances  can 
both  halves  of  the  output  amplifier  be  biased  on  simul- 
taneously. Q7  and  Q8  provide  current  limiting,  turning  on 
only  if  the  average  output  current  exceeds  1.4  amps  or  the 
instantaneous  output  current  exceeds  3  amps.  (Stated 
more  exactly,  Q7  and  Q8  limit  the  magnitude  of  the  out- 
put current  I  such  that  .22  I  +  .5  lav  <  Vbe.)  The  output 
clamping  diodes  limit  inductive  voltage  transients  from 
the  motor  when  the  transistors  switch  off. 

The  low-pass  filter  is  really  two  simple  low-pass  filters, 
one  inverting  and  the  other  non-inverting.  This  is  done 
because  the  DAC  produces  an  output  of  one  polarity  (+ ) 
only.  When  the  amplifier  output  is  positive,  the  non-in- 


verting filter  output  is  positive  and  is  converted  to  an 
8-bit  (unsigned)  number  by  the  ADC  routine,  while  the  in- 
verting filter  output  is  negative  and  converts  to  zero. 
This  technique  avoids  the  offset  errors  which  would 
crop  up  if  the  DAC  output  were  offset  to  accommodate 
bipolar  signals,  and,  at  the  same  time,  maintains  8-bit 
significance  in  the  conversion. 

The  software  is  described  in  Figure  5  as  a  set  of  APL 
functions.  The  APL  notation  is  used  because  it  affords  a 
more  concise,  detailed  description  than  is  feasible  with 
flowcharts. 


SOFTWARE 

The  main  program  consists  of  an  infinite  loop  which 
samples  the  motor  voltage  which,  between  pulses,  is 
proportional  to  the  speed,  compares  it  to  the  desired 
speed,  calculates  how  long  the  next  pulse  should  be, 
delivers  a  pulse,  then  checks  the  control  settings  and 
adjusts  the  desired  speed  accordingly. 

Analog-to-digital  conversion  is  done  by  successive 
approximation  (function  ADC).  The  inputs  from  all  but 
one  of  the  comparators  are  ignored  during  any  one  con- 
version; a  mask  supplied  as  an  argument  to  the  ADC 
routine  determines  which  bit  is  used.  The  next  pulse 
width  is  calculated  by  a  proportional-plus-integral  con- 
trol algorithm  (next  pulse). 

The  current  desired  speed  is  a  16-bit  number  (speed), 
kept  in  the  HL  register  pair,  of  which  the  high-order 
eight  bits  are  used  in  the  speed  comparison  and  pulse 
width  calculation.  The  register  is  incremented  on  each 
iteration  if  the  throttle  ia, turned. up  and  the  brake  is 
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released.  If  the  brake  is  on,  the  register  is  decremented. 
Drag  is  simulated  by  applying  a  small  decrement  on 
each  iteration.  Negative  numbers  are  used  when  the 
locomotive  is  running  in  reverse. 

CONCLUSION 

The  firmware  approach  affords  considerable  flexibility 
in  the  design  of  a  controller.  Extra  features  can  be  added 
by  simply  changing  the  software  (e.g.,  loss  of  steam  pres- 
sure, running  out  of  water  or  fuel,  etc.).  The  unit  can  also 
be  programmed  to  control  two  or  more  locomotives  inde- 
pendently. The  only  additional  hardware  required  consists 
of  an  output  amplifier  and  three  analog  input  channels. 

7  MAIN 
[1]         SPEED-4-  0 
[2]         PULSED  0 

[3]       LOOP:PULSE<«-  PULSE  NEXTPULSE  SPEED 
[4]         DELIVER  PULSE 

(5]         SPEED*-  SPEED  +  (THROT  SPEED  t  (DRAG  SPEED)  t  BRAKE  SPEED) 

-t-TIMECONST 
[6]  -►LOOP 


V  P<-  PULSE  NEXTPULSE  SPEED 

[1]         P<4-  (0.5  x  PULSE)  +  2  x  (SPEED  •  CURRENTSPEED) 
V 

VC«4-  CURRENTSPEED 
[1]        C«4-  (ADC  FORWARD)  •,  ADC  REVERSE 
V 

V  R<4-  ADC  MASK;C 

[I]  R*-  128 
[2]         C<-  128 

[3]       L:R  OUTPUT  0 

[4]         C«4-  C  +  2 

[5]  ->EXITIFC<1 

[6]         -►LOW  IF  0a.  =  MASK  INPUT  0 

[7]         R«4-  R  •  C 

[8]  ►L 

[9]  L0W:R<4-R+C 

[10]  ->L 

[II]  EXIT:  -►RET  IF  0*.  =  MASK  INPUT  0 
[12]       R««-  R  ,  1 

[13]  RET: 


V  T««-  THROT  SPEED;D 
[1]         D<-  DIRECTION  INPUT  0 
[2]         -►MAX  IF  DA.  =  0 
[3]         SPEED*-  ,  SPEED 

[4]  MAX:T4-  (ADC  THROTTLE)  x  (MAXSPEED  +  SPEED) 
[5]         -►RET  IF  Dv.*0 
[6]        T««-  ,  T 

[7]  RET: 


V  D<4-  DRAG  SPEED 
[1]         D«4-  0 

[2]         -►RET  IF  SPEED  =0 
[3]         D-«-  DRAGCONST 
[4]         -►RET  IF  SPEED  >  0 
[5]         D<4-  ,  DRAGCONST 


HI 
12] 
[3] 
[4] 
[5] 
[6] 

m 

18] 

[9] 

[10] 

[11] 

[12] 

[13] 

[14] 

[15] 

[16] 

[17] 


ID 
[2] 
[3] 
[4] 
(5] 
[6] 
[7] 


V  DELIVER  PULSE;D;C 

-►NEG  IF  PULSE  <  0 

D*FORWARD 

-►SH 
NEG:D«4-  REVERSE 

PULSE*-  ,  PULSE 
SH:PULSE<-  2  x  PULSE 

C<-  0 

L:  -►OFF  IF  C  =  PULSE 

-►ON  IF  C  =  0 
L1:C<-  C  +  1 

-►L  IF  C*256 

-►RET 
ON:D  OUTPUT  1 

-►L1 
OFF:0  OUTPUT  1 

->L1 
RET: 

V 

f     B-4-  BRAKESPEED 
B<-  0 

-►RET  IF  OA.  =  BRAKE  INPUT  0 
-►RET  IF  SPEED  =  0 
B<-  BRAKECONST 
-►RET  IF  SPEED  >  0 
B<4-  i  BRAKECONST 
RET: 


COMPLEMENTARY 
POWER  AMPLIFIER 


TO  TRACK 
-► 


OUTPUT  PORT 


OUTPUT  PORT  0 


0 


J* 


LOW- PASS 

FILTER 
&  SCALING 


Figure  1.  Hardware  Configuration 


Q-.  Q»,  Qi  —  2N3904  or  equivalent 
Qj.  Q«,  Qj  —  2N3906  or  equivalent 
TRACK        Qj  —  D45H5  or  equivalent 
Q«  —  D44H5  or  equivalent 
D..  D>  —  1N4001  or  equivalent 


Figure  2.  Output  Amplifier 
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470K 
AW 


-Wv- 

470K 


470K 

-VvV- 


470K 


.01|i1 

HI- 


(-) 


100K 


100K 

-AW 


-vw- 

100K 


100K 

-vw- 


.01Mf  -  r 

Figure  3.  Low-Pass  Filter 


1.  The  following  constants  are  used 

TIMECONST  -  256 

FORWARD  —  00000001 

REVERSE  —  00000010 

THROTTLE  —  00000100 

DIRECTION  —  00001000 

BRAKE  —  00010000 

DRAGCONST  —  4 

BRAKECONST  —  64 

2.  The  Function  OUTPUT  is  assumed  to  output  its  left  argument  to  the 
port  whose  number  is  given  by  the  right  argument. 

3.  The  Function  INPUT  is  assumed  to  input  a  byte  from  the  port  whose 
number  is  given  by  the  right  argument,  and  "AND"  the  eight  bits 
with  the  left  argument  to  produce  a  result. 


Figure  5.  Controller  Algorithms 
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Job  Cost  Estimating  By 
Random  Numbers 

By  William  C.  Thompson  III 


The  words  "random  number"  usually  bring  forth  im- 
ages of  cards,  Las  Vegas,  illustrations  in  your  Probabil- 
ity and  Statistics  101  textbook  (I  might  add  —  images  of 
the  Enterprise  and  the  Klingons  are  also  fair  game.)  But 
wait,  all  of  you  who  are  planning  a  costly  project,  ran- 
dom numbers  will  serve  you  well,  too. 

For,  after  all,  random  numbers  are  basically  a  mathe- 
matical image  or  model  of  the  randomness  of  our  real 
world.  Let's  examine  how  a  project  planner  might  use 
random  numbers  in  one  aspect  of  his  work.  While  ex- 
amining the  bids  on  construction  projects  which  the 
homeowner  made  over  the  past  year,  he  comes  to  an  im- 
portant conclusion.  Each  bid  made  to  him,  though  great- 
ly different  as  a  whole,  still  consists  of  variations  of  the 
same  or  similar  tasks  and  materials.  Though  he  can  get 
a  good  grip  on  one  variable,  by  the  time  he  takes  ten  or 
fifteen  more  of  them  at  once,  the  carefully-computed 
bids  aren't  much  better  than  the  original  guesstimates. 
If  there  were  only  some  way  of  restricting  the  work  to 
each  little  variable,  then  cranking  it  into  a  machine  to 
figure  out  how  much  should  be  bid. 

If  the  project  planner  only  statistically  analyzes  all  the 


bids  made  for  all  different  projects,  he  will  find  that  the 
results  are  almost  random. 

There  is  a  way  to  break  them  all  down  into  the  same 
model.  Handle  each  case  as  a  model;  crank  out  as  many 
trial  runs  of  the  model  as  needed  to  provide  a  statistical 
analysis  of  each  job,  or  even  new  jobs!  Take  one  of  the 
bid  sheets  and  instead  of  each  of  the  guesses,  give  each 
item  a  bit  of  room  to  range  in.  Some  of  these  could  use  a 
wider  range  than  others,  and  a  few  are  fixed.  Leave  the 
fixed  ones  out  for  now  and  just  add  them  on  at  the  end. 

Now  have  the  computer  pick  a  random  value  from 
each  range  and  then  use  the  results  as  if  it  actually  built 
it  that  way.  Have  the  computer  "construct"  the  project 
as  many  times  as  needed  and  do  a  statistical  analysis  of 
the  resulting  data. 

Now  in  real  life,  the  values  in  the  center  of  the  range 
should  get  picked  more  often  than  the  outside  values, 
like  a  normal  curve.  On  the  other  hand,  that  may  be  a  bit 
restrictive  —  try  it  both  ways:  a  normal  distribution  and 
a  random  distribution. 

Soon  the  program  is  up  and  running  with  the  follow- 
ing results: 


Table  1. 


J03  COST  ESTIMATING  PROGRAM 


NUMBER  OF  TRIALS  =?100 
RANDOM  ( 1 )   OR  NORMAL ( 2 ) 


DISTRIBUTION?! 


ITEM 
NO. 
I 

2 
3 
4 
5 


LOWER 
VALUE 
1  200 
200 
2300 
2750 
1800 


UPPER 
VALUE 
1300 
250 
2345 
3000 
1900 


RANGE 

I  00 
50 
45 
250 
1  00 


AVG.   PROJECT  COST:   $  8519.8 
WITH  A  STANDARD  DEVIATION  OF: 


25. 7718 


ITEM  NO. 
I 

2 
3 
4 
5 


AVG.  COST 


STD.DEV . 


1250. 12 
224.934 
2322.42 
2872.38 
1849.94 


9.0167 
4.51822 
3.93994 
21 .7369 
8.87527 


++++  CHANCE  OF  OVER  RUN  ++++ 


TOTAL  COST 
$  8431 .4 
8453.44 
8469.29 
8493.08 
8519.8 
8546.53 
8570.31 
8586. 16 
8608.2 


PROB.  OF  OVERRUN 
99.95  % 
99  % 
95  % 
70  % 
50  % 
30  % 
5  % 
1  % 
.05  % 


Table  2. 


JOB  COST  ESTIMATING  PROGRAM 


NUMBER  OF  TRIALS  =?100 
RANDOM   ( 1 )   OR  N0RMAL( 2 ) 


DISTR IBUTION72 


ITEM 
NO. 
1 

2 
3 
4 
5 


LOWER 
VALUE 
12  00 
2  00 
2300 
2750 
1800 


UPPER 
VALUE 
1  300 
250 
2345 
3000 
1900 


RANGE 

1  00 
50 
45 
250 
1  00 


AVG.  PROJECT  COST:    $  8522.1 
WITH  A  STANDARD  DEVIATION  OF: 


27.2801 


ITEM  NO. 
1 

2 
3 
4 
5 


AVG.  COST 


1249.77 
224.987 
2322.35 
2876.27 
1848.7  1 


STD.DEV. 


9.09024 
4.40634 
4.0441 2 
20.3578 
8.  12129 


++++  CHANCE  OF  OVER  RUN  ++++ 


TOTAL  COST 
$  8428.53 
8451 .86 
8463.63 
8493.81 
8522.1 
8550.39 
8575.57 
8592.35 
861 5.67 


PROB.  OF  OVERRUN 
99.95  % 
99  % 
95  % 
70  % 
50  % 
30  % 
5  % 
1  % 
.05  % 
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Table  3. 

JOB  COST  ESTIMATING  PROGRAM 

NUMBER  OF  TRIALS  =?IOOO 

RANDOM  (1)   OR  NORMAL (2 )  DISTRIBUTION?! 

ITEM         LOWER                    UPPER  RANGE 

NO.         VALUE  VALUE 

1               J  200                       1300  100 

2              200                        250  50 

3              2300                      2345  45 

4              2750                      3000  250 

5               1800                       1900  100 

AVG.  PROJECT  COST:    $  8523.61 

WITH  A  STANDARD  DEVIATION  OF:  24.7341 

ITEM  NO.           AVG.  COST  STD.DEV. 

1                1250.19  8.43583 

2               224.986                 4.1995  3 

3              2322.39  3.75468 

*r                            /  J  ♦  y  1                          c.  \  •  *t c.\J 

5               1850.13  8.41467 

++++  CHANCE  OF  OVER  RUN  ++++ 

Table  4. 

TOTAL  COST                        PROB.  OF  OVERRUN 

JOB  COST  ESTIMATING  PROGRAM 

$  8438.77                             99.95  % 

$  8459.92                              99  % 

$  8475. 13                              95  % 

NUMBER  OF  TRIALS  =  ? 1 000 

$  8497.96                              70  % 

RANDOM   (1)   OR  NORMAL (2)   D ISTR I  BUT I0N?2 

$  8523.61                               50  % 

$  8549.26                               30  % 

ITE 

M         LOWER                    UPPER  RANGE 

$  8572.09                              5  % 

NO 

VALUE  VALUE 

$  8587.3                                 1  % 

1 

1200                       1300  100 

$  8608.45                             .05-  % 

2 

200                        250  50 

3 

2300                      2345  45 

4 

2750                      3000  250 

5 

1800                       1900  100 

AVG 

.  PROJECT  COST:    $  8522.61 

WITH  A  STANDARD  DEVIATION  OF:  24.4423 

ITEM  NO.           AVG.   COST  STD.DEV. 

1 

1250.28  8.36202 

2 

225.028  4.30405 

3 

2322.29  3.82765 

4 

2874.41  20.6594 

5 

1850.59  8.24031 

++++  CHANCE  OF  OVER  RUN  ++++ 

TOTAL  COST                          PROB.   OF  OVERRUN 

$  8438.77                               99.95  % 

$  8 

459.67                               99  % 

$  8474.7                                95  % 

$  8497.26                               70  % 

$  8522.61                               50  % 

$  8547.95                               30  % 

$  8570.51                               5  % 

$  8585.55                              1  % 

$   8606.44                                .05  % 
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Table  5. 


ESTIMATING  PROGRAM 


NUMBER  OF  TRIALS 

=710000 

RANDOM  (I)  OR  NORMALC 2)  DISTR IBUTION72 

ITEM  LOWER 

UPPER  RANGE 

NO.  VALUE 

VALUE 

1  1200 

1300  100 

2  200 

250  50 

3               23  00 

2345  45 

4  2750 

3000                     2  50 

5  1800 

1900  100 

AVG.   PROJECT  COST: 

-  $  8522.5 

WITH  A  STANDARD  DEVIATION  OF:  24.3572 

ITEM  NO.  AVG. 

COST  STD.DEV. 

1  1250.01 

8.37312 

2  225.01 

4.1619 

3              2  322.49 

3.78222 

4  2875.01 

20.841 1 

5  1849.98 

8.36827 

++++  CHANCE 

OF  OVER  RUN  ++++ 

TOTAL  COST 

PROB.  OF  OVERRUN 

$  8438.96 

99.95  % 

$  8459.78 

99  % 

$  8474.76 

95  % 

$  8497.24 

70  % 

$  8522.5 

50  % 

$  8547.76 

30  % 

$  8570.24 

5  % 

$  8585.22 

1  % 

$  8606.05 

.05  % 

REVIEWING  THE  PROGRAM 

Input  data  are  a  series  of  ranges  for  costs  of  individual 
items  in  a  proposed  estimate.  The  microcomputer  then 
simulates  construction  of  the  project  by  selecting  a  ran- 
dom cost  within  each  range.  This  is  done  repeatedly,  ac- 
cumulating a  statistical  profile  of  the  job.  When  suffi- 
cient iterations  have  been  completed  the  analysis  of  the 
results  is  finished  and  results  printed  out. 

This  program  serves  primarily  as  an  example,  though 
quite  useful.  The  techniques  illustrated  are  even  more 
useful.  The  practice  of  modeling,  simulation  and  analy- 
sis can  produce  solutions  to  very  complex,  otherwise 
unassailable  problems.  Over  a  period  of  years  as  various 
home  installation  and  remodeling  projects  are  put  into 
effect,  job  cost  estimating  by  microcomputer  can  result 
in  a  saving  of  project  dollars  as  well  as  a  valuable  record 
upon  which  to  estimate  the  true  value  of  your  property 
improvements. 


PROGRAM  LISTING 

00100  DIM  A( 100,3), 8( JOO).C0OI0O  DIM  A ( I  00, 3) , B< I  00 ) . C( I  00 ) ,S ( I  00 ) , D( 1 0,2 ) 
001 10  GOSUB  009>0 
001  20  GOSUB  01000 
001  30  GOSUB  01 190 


0014  0  GOSUB  00240 
001 50  GOSUB  00390 
001 60  GOSUB  00340 
00170  GOSUB  00550 

001  HO  GOSUB  00710 
00190  PAGE 
00200  STOP 

002  10  HEM  *********************************************************** 
00220  HEM        INPUT  DATA  SUBROUTINE 

00230  HEM   

00240  REM    NUMBER  OF  RANGES 
00250  HEAD  N 

00260  PRINT  TAB(8 )  ;  "  ITEM"  , "LOWER"  ,  "UPPER"  , 41  RANGE" 

00270  PRINT  TAB(8);»  NO.  " , "VALUE" , "VALUE" 

00230  FOR  1=1  TO  N 

00290  REM        LOWER,  UPPER  VALUE 

00300  READ  A( I, 1 ) ,A(  1,2) 

00310  AC! ,3>=A( I,2)-A< 1,1) 

00320  PRINT  TAB(B) ? I.AC  I, 1 ) ,A( 1, 2), AC  1,3) 

00330  NEXT  I 

00340  PRINT 

00350  RETURN 

00360  REM  ************************************************* 
00370  REM        TRIAL  RUNS  OF  PROJECT  SUBROUTINE 

00380  REM   

00390  FOR  J=l  TO  M 

00400  B3=B2=0 

00410  FOR  1=1   TO  N 

00420  GOSUB  01280 

00430  B I =  A ( I , I )+Z9*A(I,3> 

00440  B ( I) = B I +B( I ) 

00450  C(I  )  =  CU)+BI*BI 

00460  U2=B2+3I 

00470  B3=B3+BI*3I 

00480  NEXT  I 

00490  B4=B4+B2 

00500  B5=B5+B2*32 

00510  NEXT  J 

00520  RETURN 

00530  HEM  *********************************************************** 

00540  REM        PRINT  SUMMARY  STATISTICS  OF  TRIALS  SUBROUTINE 

00550  HEM   

00560  V=B4/M 
00570  PRINT 
00580  PR INI 

00590  PRINT  TAB(3) ; "AVG.  PROJECT  COST*  $";V 

0060J  PRINT  TAB (8) I "WITH  A  STANDARD  DEVIATION  OF«  ";S 

00610  PRINT 

00'>20  PRINT 

00630  PRINT  TAB<8)t»ITEM  NO.  AVG.  COST  STD.DEV." 

00640  FOR  1=1  TO  N 

00650  PHI  NT  TAB(3) ; I, B( I )/M,S( I ) 

00660  NEXT  I 


0068. )  REM  *********************************************************** 

00690  REM        PRINT  PROBABILITIES  OF  OVERRUN  SUBROUTINE 

00700  REM   

OC/IO  PRINT 
00720  PRINT 
00/30  PRINT 

00740  PRINT  TAB(  1 5)  ;"++*■+  CHANCE  OF  OVER  RUN  ++•++" 
00/50  PRINT 

00/60  PRINT  TAB(8)  J  "TOTAL  COST"  , "PROB .  OF  OVERRUN" 
007/0  FOR  1=1  TO  9 

00780  PRINT  TAB(B) ;"S";V+S*D( 1,2) ,D< I, 1 )?"%" 

00/90  NEXT  I 
00  3  00  RETURN 

003 1  0  REM  *********************************************************** 

00320  REM        CALCULATE  STANDARD  DEVIATIONS  SUBROUTINE 

00330  REM   

00340  FOR  1=1   TO  N 

00350  5(  I  >=S0R(ABS((C(  I  )-<(!?(  I  )  *B(  I  ) ) /A  ) ) /(  M- 1  )  )) 

00860  NEXT  I 

00870  S=SQR(ABS((B5-((B4*B4)/M ))/(,'.'.-!  ))) 
00880  RETURN 

00390  REM  *********************************************************** 

00900  REM        PRINT  HEADING  SUBROUTINE 

00910  REM   

00920  PAGE 
00930  PRINT 
00910  PRINT 
00950  PRINT 

00960  PRINT  TAB(20)|"JOB  COST  ESTIMATING  PROGRAM" 
00970  PRINT 
00980  PRINT 
00990  RETURN 

0  I  0O0  REM  A**********************************************************. 

OIOIO  REM         INITIALIZE  VARIABLES  SUBROUTINE 

0I020REM   

01030  FOR  I=l  TO  100 

01010  BCI)=C(I)=S(I)=A(I,I)=A(I,2)=A( I,3)=0 

0I050  NEXT  I 

01060  BI=B2=B3=B4=B5=X8=0 
0I070  X9=-| 
0I080  FOR  I=l   TO  9 
0I090  FOR  J=l  TO  2 
0  1 1  00  READ  D< I, J) 
OHIO  NEXT  J 
Oil  20  NEXT  I 
0  I  I  30  RETURN 

0II40  DATA  99.95,-3.4  3,99,-2.575,95,-1 .96, 70,- 1 .037 ,50, 0,  30, i .037,5, 1 .96,  I  .2.575 
01 1 50  DATA  0.05,3.43 

0  I  I  60  REM  *********************************************************** 

01170  REM        INPUT  PROGHAM  PARAMETERS  SUBROUTINE 

0  1180  REM  

01190  PRINT  "  NUMBER  OF  TRIALS  ="; 

01200  INPUT  M 

01210  PRINT  »  RANDOM  (I)  OR  NORMAL( 2 )  DISTRIBUTION"; 

01220  INPUT  NO 
01230  PRINT 
01240  RETURN 

01 250  REM  *********************************************************** 

01260  REM        GENERATE  NORMALLY  DIST.  OR  RANDOM  #  0<=Z9<=1 

01270  REM   

01280  IF  N0<>!  THEN  01300 
01290  Z9=RND(0) 

01  300  X=-6 

01310  FOR  K0=1  TO  12 
01320  X=X+RND(0) 
01330  NEXT  KO 
01340  Z9=X/12+.5 
01350  RETURN 

0 1 360  *************************************************************** 

01370  REM        PROGRAM  HISTORY 

01380  REM   

01390  REM  DESIGNED  AND  WRITTEN  BY  WM.  C.  THOMPSON  III 
01400  REM      APRIL,  19.77 

01410  REM  

01420  REM         END  OF  PROGRAM 

01430  REM  it  it  ft  it  it  ^  4  tt  It  tt  it  it  it  tf  it  ft  it  it  it  it  tt  ########  §ttti»itttttitittttHt#ttttitttititititittttt»itttltiHt 
01440  REM    THE  FOLLOWING  IS  SAMPLE  DATA-INSERT  YOUR  DATA  HERE 
01450  DATA  5,1200,1300,200,250,2300,2345,2750,3000,1800,1900 
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Card  of  the  Month 


10-5-9  Quad  Chromatic 
Pitch  Generator 


By  Roger  H.  Edelson,  Hardware  Editor 


This  month  I've  chosen  an  out-of-the-ordinary  card  on 
which  to  report  —  the  ALF  Products  Quad  Chromatic 
Pitch  Generator.  This  card  is  the  basic  building  block 
necessary  to  form  a  computer-controlled  music  system. 
My  basic  problem  is  that  I  am  no  musician  —  my  last  ex- 
perience with  a  musical  instrument  was  one  semester 
of  intanglement  with  a  French  horn  in  junior  high  instru- 
ment class  which  I  took  to  escape  an  art  appreciation 
course.  However,  one  of  my  children  does  play  the 
trumpet  so  I  thought  with  his  help  something  musical 
might  result. 

Let's  take  a  look  at  the  description  of  the  10-5-9  Quad 
Chromatic  Pitch  Generator.  The  first  thing  you  will  dis- 
cover is  that  the  numbers  10-5-9  have  no  real  meaning  in 
relation  to  the  board;  they  are  just  ALF  code  numbers. 
Don't  snicker;  it  took  me  15  minutes  of  frantic  reading  of 
the  manual  to  determine  this  fact.  I  caught  on  when  I 
discovered  there  is  a  board  10-5-10  (the  parallel  output 
compatible  version)  and  a  board  10-5-11  —  apparently  a 
timing  control  board. 

After  finding  out  about  the  other  boards  I  have  a  feel- 
ing this  computer-controlled  music  could  be  a  little  like 
eating  potato  chips  —  it  may  be  hard  to  stop  after  just 
one.  In  order  to  really  do  the  job  right  you  are  going  to 
need  more  boards  —  a  timing  board,  a  gain  control 
board,  probably  a  means  for  shaping  the  envelope  of  the 
output  waveform  (to  achieve  different  instrument 
sounds),  and  maybe  one  or  two  more  pitch  generators  in 
order  to  produce  more  than  four  different  notes  at  the 
same  time.  Oh  well,  it's  only  money,  and  by  the  time  you 
get  through  it  will  be  much  more  interesting  than  play- 
ing Lunar  Lander  over  and  over  again. 

Back  to  the  Quad  Chromatic  Pitch  Generator  —  this 
is  a  single  board  which  is  intended  for  musical  applica- 
tions as  an  audio  pitch  generator.  The  kit  I  received  was 
the  full  quad  version  which  will  produce  four  simultane- 
ous different  notes.  Options  are  provided  to  allow  an  on- 
board crystal  timing  oscillator  for  producing  more  cor- 
rect tones  than  available  through  the  use  of  the  approxi- 
mately 2  MHz  computer  clock  which  is  used  in  the  zero 
option  version.  As  mentioned  previously,  an  external  tim- 
ing board  can  also  be  used.  The  board  is  S-100  bus  com- 
patible and  will  plug  directly  into  an  S-100  computer  and 
an  audio  amplifier.  One  of  the  very  nice  features  of  the 
manual  is  that  complete  details  of  the  S-100  signal  load- 
ing and  timing  requirements  are  provided.  I  wish  more 
manufacturers  would  include  this  type  of  information. 

The  board  consists  of  two  major  portions  —  a  control 
section  and  the  pitch  channel  sections.  As  mentioned, 
the  board  may  be  purchased  with  from  one  to  four  of  the 
pitch  channel  sections  populated.  The  pitch  channels 
are  all  independent  of  each  other,  but  are  identical  in 
operation.  Each  channel  may  be  programmed  to  pro- 
duce a  pitch  corresponding  to  one  of  96  possible  tones: 
from  an  A  natural  to  a  G  sharp.  This  range  extends  from 
the  lowest  note  on  the  piano  to  one  octave  above  the 
piano's  range. 

The  control  channel  contains  the  board  address  selec- 


tion circuitry  and  the  top  octave  frequency  synthesizer. 
The  top  octave  synthesizer  requires  an  approximately 
2.00024  MHz  frequency  input.  Using  the  S-100  bus  clock 
still  results  in  pitches  which  are  within  0.1%  of  the  A 
(440  Hz)  frequency  standard. 

The  address  of  the  pitch  generator  may  be  set  up  using 
a  DIP  switch  provided  on  the  board.  The  switch  is  used 
to  set  the  six  most  significant  bits  of  the  board  address. 
Each  pitch  channel  is  individually  selected  by  the  value 
of  the  two  least  significant  bits.  00  selects  the  first 
channel,  01  -  the  second  channel,  10  -  the  third  channel, 
and  11  the  fourth  channel. 

Tone  selection  is  also  quite  easy;  the  most  significant 
bit  of  the  outputted  byte  defines  whether  the  generator 
is  on  or  off.  A  1  in  this  position  produces  a  tone  while  a  0 
is  used  for  a  rest.  The  next  three  bits  (bits  6  through  4) 
define  the  octave  to  be  played.  000  produces  the  lowest 
possible  octave,  while  111  produces  the  highest  octave. 
The  pitch  generator  thus  can  be  seen  to  have  an  eight 
octave  range.  Finally,  the  four  least  significant  bits 
define  the  note  within  the  selected  octave.  A  is  produced 
by  0000,  and  1011  is  G  sharp;  1100  and  higher  are  not 
used.  This  provides  A,  B,  C,  D,  E,  F  and  G  with  the  addi- 
tion of  A,  C,  D,  F,  and  G  sharp.  One  of  the  advantages  of 
this  system  is  that  the  output  byte  is  related  to  the 
musical  note  rather  than  its  frequency;  therefore  no 
lookup  tables  are  required  to  find  the  note  correspond- 
ing to  the  selected  frequency.  This  feature  greatly 
simplifies  the  programming  of  the  pitch  generator. 

Before  going  into  the  operation  of  the  board  let's  take 
a  look  at  the  kit  and  the  physical  aspects  of  the  board. 
Starting  with  the  manual  we  find  it  is  well  laid  out  and 
easy  to  use.  Sections  are  provided  for  assembly,  perform- 
ance tests,  operating  instructions,  bus  requirements 
(very  nice  to  have),  schematic  and  layout  diagrams,  and 
a  section  dealing  with  the  reading  of  sheet  music. 

Before  you  start  assembly  of  the  kit  the  manual  directs 
you  to  check  to  see  if  all  the  components  are  present. 
Finally,  just  before  your  soldering  iron  is  lifted  in  anger 
the  manual  points  out  that  it  is  not  too  late  —  as  you 
have  not  yet  used  any  component  —  you  can  still  return 
the  kit  to  the  suppliers  and  buy  the  assembled  and 
tested  version!  Throwing  caveats  to  the  wind,  however,  I 
plunged  head  on  into  board  assembly.  An  almost  trivial 
task,  it  took  no  more  than  45  minutes. 

The  board  is  fully  socketed,  and  the  installation  of  the 
sockets  is  the  most  time-consuming  portion  of  the 
board  assembly.  About  60  other  components  must  be 
assembled  —  about  25  capacitors,  30  resistors,  one 
transistor  and  one  voltage  regulator.  Concerning  the  in- 
tegrated circuit  voltage  regulator  (LM340T),  no  provision 
is  made  for  providing  even  the  most  rudimentary  heat 
sink  for  the  device.  While  there  is  a  large  board  pad  at 
the  heat  sink  portion  of  the  regulator,  no  provision  has 
been  made  to  connect  the  IC  tab  to  the  board.  A  simple 
screw  hole  and  6-32  screw  and  nut  would  have  been 
nice.  I  plan  to  modify  my  board  by  drilling  this  hole  and 
adding  a  small  "finger"  style  heat  sink. 
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he  component  identification  on  the  board  is  well 
rked  and  the  kit  is  easy  to  assemble.  The  edge  board 
connectors  are  gold-plated  for  reliability;  the  printed  cir- 
cuit traces  are  tinned  for  easier  soldering.  No  solder 
masking  is  provided  and  its  presence  is  missed.  Solder- 
ing would  have  been  a  little  easier  if  a  solder  mask  had 
been  provided.  The  use  of  very  thin  traces  for  most  of 
the  signal  leads  minimizes  the  problem  of  solder  bridges 
by  providing  a  substantial  pad  to  trace  clearance. 

Power  routing  is  done  with  a  substantial  trace  width, 
and  adequate  filtering  is  provided.  As  mentioned,  a  DIP 
switch  is  provided  to  setup  the  board  address.  It  is  a  lit- 
tle low  on  the  board  to  allow  for  a  change  of  address 
while  operating  the  system,  but  this  is  no  particular 
problem.  A  DIP  socket  and  header  are  provided  to  setup 
some  of  the  allowable  options.  The  manual  directs  you 
to  install  the  ICs  prior  to  board  cleaning  and  inspection 
of  the  board  for  solder  bridges,  etc.  I  prefer  to  do  these 
chores  prior  to  the  insertion  of  the  ICs  (at  least  when 
you  have  a  socketed  board).  I  would  certainly  follow  my 
sequence  with  this  board  because  of  the  sensitivity  of 
ICs  C2,  C3  and  D2  to  destruction  by  voltage  transients. 
The  manual  is  very  careful  to  caution  the  assembler  to 
take  the  correct  anti-static  precautions  when  inserting 
these  devices. 

Having  completed  assembly  of  the  board,  let's  proceed 
on  to  its  operation.  Figure  1  shows  a  block  diagram  of  the 
10-5-9  board,  and  Figures  2  and  3  are  schematic  diagrams 
of  the  control  section  and  channel  section  respectively. 

ICs  C4  and  D4  form  a  comparator  finding  equality  be- 
tween A2  through  A7  of  the  S-100  bus  Address  and  the  6 
switches  of  the  DIP  address  selection  switch  (C5).  Addi- 
tionally,  two  of  the  gates  are  used  to  AND  PWR  and 
SOUT  as  a  strobe.  The  outputs  (of  C4  and  D4)  are  wire- 
ANDed  to  form  the  enable  of  a  2  line  to  4  line  decoder 
network  formed  by  ICs  C6,  D3  (Gates  6,  8,  and  11),  and 


Figure  3.  Typical  Channel  (1  of  4) 
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A  Complete  Data  Processing  System  for  Small  Businesses. 


For  the  businessman  who  demands  max- 
imum results  with  minimum  anguish, 
INFO  2000  now  furnishes  all  hardware, 
operating  software,  and  applieations  soft- 
ware—everything you  need  for  an  immed- 
iately useable  computer  system.  No  other 
system  you  can  buy  today  comes  even  close 
to  matching  the  exceptional  quality,  capa- 
bility, completeness,  and  cost-effectiveness 
of  the  INFO  2000  BUSINESS  SYSTEM. 
The  technical  specifications  speak  for 
themselves. 

HARDWARE 

MAINFRAME 

The  sturdy  mainframe  is  the  highest  qual- 
ity available  anywhere,  and  includes  a  fil- 
tered forced-air  cooling  system  and  a  heavy- 
duty,  constant-voltage  power  supply  (which 
typically  loafs  along  at  less  than  half  of  its 
rated  capacity).  The  processor  is  a  Z80,  the 
fastest  and  the  most  advanced  8-bit  micro- 
processor available,  and  is  configured  with 
up  to  56K  of  RAM  memory  (32K  standard) 
plus  8K  of  EPROM.  The  system  is  built 
around  the  widely  used  S-100  bus  architec- 
ture, providing  unlimited  flexibility  to  ex- 
pand or  customize  the  system  with  a  wide 
variety  of  off-the-shelf  S-100  modules.  You 
are  not  locked  into  the  product  line  of  one 
manufacturer. 

MASS  STORAGE 

The  dual  drive  system  utilizes  the  high 
performance  PerSci  flexible  disk  drives 
which  perform  up  to  eight  times  faster  than 
competitive  devices.  The  PerSci  drive,  the 
Cadillac  of  floppy  disk  systems,  includes 
many  features  such  as  voice-coil  positioning 
and  motorized  diskette  load/unload.  (See 
articles  in  September  and  November 
INTERFACE  AGE.)  Note  that  most  other 
minimum  configuration  business  microcom- 
puters provide  only  a  single  flexible  disk 
drive.  This  precludes  backup  of  vital  busi- 
ness information  provided  by  disk-to-disk 
copying. 

PRINTER 

The  high-speed  line  printer  provides 
continuous  duty,  bidirectional  printing  at 
160  characters  per  second— about  six  times 
faster  than  competitive  units.  This  state-of- 


the-art  peripheral  prints  a  full  132-column 
line,  generates  all  95  ASCII  upper/lower 
case  letters  with  descenders.  This  printer 
also  has  full  graphics  capability. 

VIDEO  CONSOLE 

The  commercial  quality  keyboard  and 
video  display  uses  an  8x8  dot  matrix  charac- 
ter generator  (instead  of  the  usual  5x7)  to 
provide  a  beautifully  readable  display  of  all 
ASCII  graphic  characters,  including  true 
lower  case  with  descenders— especially  im- 
portant for  word  processing.  Other  console 
features  include  dual  display  intensity,  pro- 
tected fields  and  separate  numeric  keypad, 
plus  full  typewriter  keyboard,  and  an  ex- 
tra high  speed  of  19,200  bits  per  second- 
more  than  twice  the  speed  of  most  compe- 
titively priced  console  devices  at  9,600  bits 
per  second,  or  less. 

SOFTWARE 

INFO  2000  furnishes  complete  operating 
software  and  business  applications  software 
with  this  system,  so  you  can  start  using  the 
computer  to  handle  your  accounting  and 
word  processing  requirements  on  the  very 
first  day! 

ACCOUNTING 

CPA  2000  includes  fully  integrated  Ac- 
counts Payable,  Accounts  Receivable,  Gen- 
eral Ledger  and  Financial  Statement  appli- 
cations. Table-driven  design  permits  you  to 
tailor  this  software  to  your  particular  num- 
bering structures,  chart  of  accounts,  ac- 
counting calendar,  and  more.  All  applica- 
tions feature  on-line  inquiry,  on-demand 
reporting,  and  complete  audit  trails. 

WORD  PROCESSING 

TEXT  2000  includes  complete  word  pro- 
cessing and  mailing  list  applications.  Word 
processing  functions  include  automatic  pag- 
ination, margin  justification,  tabulation, 
centering,  and  many  more  features.  Mailing 
list  functions  include  both  reporting  and 
mailing  label  generation.  An  optional  carbon 
ribbon  quality,  word  processing  printer  is 
available  with  the  INFO  2000  BUSINESS 
SYSTEM  in  place  of,  or  in  addition  to,  the 
high-speed  line  printer. 


ON  THE  WAY  

PAY   2000   Payroll   and  STOCK  2000 

Inventory  Control  applications  are  in  de- 
velopment and  are  targeted  for  mid-1978 
release. 

OPERATING  SOFTWARE 

Remember  that  you  don't  have  to  know 
anything  about  programming  to  use  the 
INFO  2000  applications  software  packages. 
However,  so  you  can  develop  your  own  pro- 
grams, INFO  2000  provides  a  full  Disk  Op- 
erating System  plus  optional  Disk  BASIC, 
ANSI  FORTRAN  IV,  Macro  Assembler, 
Text  Editor,  Debugger  and  utilities. 

COST  &  DELIVERY 

The  complete  INFO  2000  BUSINESS 
SYSTEM,  including  all  hardware  and  soft- 
ware, assembled  and  tested,  costs  less  than 
ten  thousand  dollars.  This  system  includes 
all  cabinetry,  cables,  ten  diskettes,  spare 
printer  ribbon— absolutely  everything  you 
need  to  plug  in  and  run  on  the  first  day! 
All  components  of  the  system  are  fully 
warranted  by  INFO  2000  for  a  full  90  days. 
We  have  taken  every  precaution  to  ensure 
that  you  have  no  surprises  and  no  hassles. 
Other  small  business  computers  are  being 
advertised,  but  we  honestly  believe  that  you 
cannot  buy  another  system  with  comparable 
technical  credentials  that  is  priced  close  to 
the   INFO    2000    BUSINESS  SYSTEM. 

The  system  is  presently  in  pilot  test  at 
several  locations  on  both  coasts.  Regular 
customer  shipments  will  begin  in  February 
1978,  after  which  deliveries  will  be  15-30 
days      on      receipt      of     your  order. 

For  detailed  pricing  and  technical  data, 
circle  the  indicated  number  on  the  reader 
service  card.  Or  for  a  faster  reply,  write  us 
directly. 


CORPORATION 
20630  South  Leapwood  Avenue 
Carson,  California  90746 

(213)532-1702 
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D5  (Gates  2,  4,  10,  and  12).  The  four  outputs  of  the 
decoder  form  the  channel  selection  strobes  which  acti- 
vate the  latches  in  each  section. 

The  reference  frequency  is  buffered  by  D3  (Gate  3), 
level  shifted,  and  fed  into  the  frequency  reference  of  D2, 
a  top  octave  frequency  synthesizer.  The  12  outputs  of 
D2  are  buffered  by  C2  and  C3  which  also  provide  level 
conversion  (to  TTL  levels).  The  three  highest  frequency 
outputs  are  shifted  down  one  octave  (divided  by  2)  by  C1 
and  part  of  A3  (from  Section  0).  This  forms  a  contiguous 
scale  which  starts  at  A  natural. 

ICs  D6  and  D5  (Gates  6  and  8)  serve  to  buffer  and  in- 
vert the  S-100  data  lines. 

Op  amp  C7  is  used  as  a  four  input  mixer.  It  also  pro- 
vides level  conversion  to  level  requirements  for  audio 
amplifiers. 

With  option  1,  IC  D1  forms  a  2.00024  MHz  oscillator 
using  a  crystal  as  a  frequency  reference.  The  output  is 
fed  directly  into  pin  2  of  D3  which  is  also  connected  to 
pin  7  of  the  option  header.  This  converts  pin  7  from  an 
external  clock  in  signal  to  a  clock  out  signal.  Option  1  is 
used  when  CLOCK  is  not  2  MHz,  or  when  a  more  accur- 
ate clock  is  desired. 

ICs  B1  and  B2  latch  the  note  select  data  from  the  S-100 
bus.  The  outputs  of  the  latches  are  used  to  select  one  of 
the  12  top  octave  frequencies  (ICs  B3and  B4).  ICA4  0R's 
the  outputs  of  B3  and  B4  to  complete  the  top  octave  fre- 
quency selection.  The  output  of  A4  (pin  6)  is  divided  by 
ICs  A2  and  A3  to  form  8  octaves  of  the  selected  note.  One 
of  the  eight  signals  is  selected  by  IC  Aljjsing  select  in- 
formation from  latch  B1.  Note  that  the  S  input  (pin  7  of 
A1)  is  used  to  select  a  "rest"  (no  output)  by  deselecting 
A1.  The  final  selected  note  in  the  proper  octave  is  avail- 
able at  the  Y  output  (pin  5)  of  A1  in  TTL  levels.  Gate  3  of 
A4  converts  this  signal  to  proper  level  for  the  op  amp 
mixer  in  the  control  section  (see  above).  Gate  8  of  A4 
pulls  the  mixer  input  to  a  null  point  during  a  "rest." 


One  of  the  nice  features  provided  by  the  use  of  the 
data  latches  is  that  once  a  channel  has  been  directed  to 
output  a  tone  it  will  continue  to  produce  the  tone  until 
turned  off.  This  certainly  simplifies  the  programming  for 
producing  notes.  Also,  the  pitch  generator  is  inactive 
when  an  input  command  is  issued.  This  means  that  it 
may  be  assigned  the  same  address  as  a  teletype  (or 
another  device)  and  the  board  would  play  the  output  to 
the  teletype.  The  parity  bit  would  somehow  have  to  be 
set  to  a  one  for  all  characters  to  avoid  rests. 

Once  you  have  your  board  built  all  that  needs  to  be 
done  is  to  connect  it  to  a  suitable  amplifier  system. 
However,  please  be  careful  to  follow  the  instructions  on 
the  grounding  of  the  two  systems.  At  this  point  the 
manual  instructs  you  to  follow  the  performance  tests  in 
the  exact  order  given  to  avoid  possible  damage  to  the 
board.  A  quick  run  through  the  performance  tests  will 
demonstrate  if  the  board  is  functioning  correctly.  Lucki- 
ly mine  did,  because  no  troubleshooting  information  is 
provided.  The  board  is  not  so  difficult  in  conception  that 
it  should  be  a  problem  to  fix.  As  in  all  cases  first  check 
for  solder  bridges  and  incorrect  part  placement.  As  I 
said  earlier,  the  kit  is  easy  to  build  so  you  should  have 
no  difficulty. 

For  those  of  us  who  managed  to  flunk  instrument 
class  ALF  Products  has  included  a  six-page  section  on 
reading  sheet  music.  While  this  section  is  not  entirely 
comprehensive,  nor  could  it  be  in  just  six  pages,  it  is 
more  than  sufficient  to  lead  the  novice  to  a  point  where 
he  could  translate  sheet  music  into  a  computer  program 
for  the  pitch  generator. 

I  now  have  a  device  which  can  play  four  separate 
notes  simultaneously  with  or  without  a  manual  gain 
control.  I  am  looking  forward  to  other  offerings  by  ALF 
with  respect  to  music  generation  so  that  I  can  augment 
this  device  and  increase  its  musical  ability.  Good  har- 
monies to  all  of  you. 
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THE  BYTE  SPY 


by  Paul  M.  Jessop 

West  Midlands,  England 


Because  of  their  dynamic  characteristics  and  for 
other  reasons,  many  microprocessors  are  difficult  to 
single-step.  If  the  speed  penalty  is  no  problem,  then 
self-emulation  can  be  used  to  debug  programs,  but 
where  the  debugging  must  be  done  in  real  time,  prob- 
lems can  develop.  The  device  proposed  here  should 
help  to  ease  these  difficulties. 

The  basic  idea  is  that  a  "map"  of  the  memory  is  pre- 
sented to  the  user  and  when  any  256-byte  page  is  being 
accessed  by  the  microprocessor,  an  LED  beneath  that 
part  of  the  map  is  lit.  Since  there  are  65536  bytes  ac- 
cessible to  the  processor,  there  are  256  pages  of  256 
bytes  each.  Each  of  these  pages  requires  one  LED  and 
thus  256  LEDs  are  called  for.  At  10<p  per  LED,  this  puts 
the  cost  in  LEDs  alone  at  over  $25;  this  seems  a  good 
deal  but  the  utility  provided  by  the  device  outweighs  this 
cost.  However,  an  economy  version  is  also  presented 
but  this  lacks  some  of  the  ease  of  use  of  the  full  version. 

Reference  to  Figure  1  will  reveal  the  block  diagram  of 
the  full  device.  This  is  almost  self-explanatory  but  a  few 
words  are  in  order.  The  two  high  nybbles  of  the  address 
bus  are  buffered  and  fed  to  4-bit  to  one  of  16  decoders. 
These  feed  LED  drivers  which  drive  the  rows  and  col- 
umns of  a  16  x  16  array  of  LEDs.  This  behaves  rather  like 
a  multiplexed  7-segment  display.  Only  one  of  the 
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Figure  1.  The  Full  Byte-Spy. 


devices  is  on  at  any  time  but  because  they  are  accessed 
so  rapidly,  any  which  are  briefly  on  appear  to  be  on  con- 
tinuously. In  a  6800  system,  VMA  being  high  indicates 
that  there  is  a  valid  address  on  the  bus.  In  systems  us- 
ing other  microprocessors,  the  signal  with  the  same 
function  should  be  selected  or  constructed. 

Figure  2  shows  the  economy  version.  The  principle  is 
the  same  but  the  number  of  LEDs  is  reduced  from  256  to 
32  by  having  only  one  in  each  row  and  column.  This  ver- 
sion is  useful  if  the  micro  is  locked  up  in  an  endless 
loop  in  a  single  page  but  if  the  number  of  LEDs  lit  on 
either  side  of  the  matrix  exceeds  one,  the  display  becomes 
ambiguous  but  can  still  provide  useful  information. 
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Figure    2.  The    Economy  Byte-Spy. 


If  more  detailed  information  is  needed,  the  inputs  can 
be  switched,  using  data  selectors  (74157),  between  the 
two  higher  and  the  two  lower  nybbles  of  the  address. 
Under  any  circumstances,  the  LEDs  can  be  placed  under  a 
plexiglass  panel  and  the  areas  of  available  memory  allo- 
cated to  various  functions  marked  on  it  as  in  Figure  3. 

In  summary,  users  of  the  6502  (etc.)  could  "AND"  the 
VMA  signal  with  SYNC  to  enable  the  drivers  to  display 
only  where  OP-CODES  are  fetched  from,  not  data  etc.  If 
included,  the  feature  should  be  switchable  to  give  the 
facility  of  either  mode. 
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Figure  3.  A  typical  memory  map  for  use  with  the  Byte- 
Spy.  Note  that  the  sides  are  in  accordance  with  the  con- 
ventino  used  with  Cartesian  co-ordinates,  i.e.  first  (high) 
figure  on  the  bottom. 
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I  found  this  kit  to  have 
an  excellent  board, 
everything  else  first  quality 
and  good  documentation 
written  in  clear  and 
direct  English. 


Review  of  PROROM  Board 


By  Chris  Terry 


The  PROROM  is  a  kit  that  I  can  unreservedly  recom- 
mend. Much  forethought  and  good  engineering  has 
gone  into  its  design  and  production;  good  documenta- 
tion is  supplied  with  it,  and  both  Mountain  Hardware 
and  Charlie  Pack,  who  wrote  the  monitor,  are  courteous 
and  very  helpful  if  a  telephone  call  is  necessary.  The 
monitor  has  one  outstanding  feature  that  deserves 
special  notice. 

MATERIALS 

The  PC  board  is  of  excellent  quality.  The  layout  is 
clean,  with  no  jumpers.  The  contact  fingers  are  gold- 
plated  and  the  board  is  solder-masked.  Sockets  are  sup- 
plied for  all  ICs.  The  position  and  designation  of  every 
component  are  silk-screened  onto  the  component  side; 
other  helpful  features  are  outlines  of  transistors  to 
show  orientation,  and  the  use  of  square  pads  to  indicate 
pin  1  of  IC  sockets  or  cathodes  of  diodes  or  positive 
leads  of  electrolytic  capacitors. 

The  other  materials  are  of  the  same  quality.  The  elec- 
trolytics  are  the  tantalum  type,  and  the  14-pin  and  16-pin 
sockets  have  gold-plated  contacts.  The  24-pin  sockets 
for  the  EROMs  supplied  in  my  kit  were  not  gold-plated, 
but  were  of  good  quality  and  presented  no  problems  at 
all  either  while  soldering  them  to  the  board,  or  when 
time  came  to  insert  EROMs. 

ASSEMBLY 

Checking  and  parts  identification  are  easy  tasks.  The 
parts  in  each  of  the  five  numbered  packages  are  listed  in 
ascending  order  of  designation,  and  the  list  shows  the 
quantity,  value,  and  color-coding  of  each  part.  In  addi- 
tion a  full  parts  list  in  strict  alphanumeric  order  of 
designation  is  included. 

Assembly  instructions  are  very  good.  It  is  refreshing 
to  find  a  thoroughly  professional  piece  of  documenta- 
tion which  says  all  that  needs  saying  clearly  and  direct- 
ly. The  writer  obviously  regards  language  as  a  precision 
tool  to  be  respected.  He  considers  a  good  document  as 
an  indispensable  part  of  a  good  piece  of  equipment. 

With  the  aid  of  the  instructions,  I  was  able  to  com- 
plete assembly  in  two  and  a  half  hours,  clean-up  and  in- 
spection in  twenty  minutes,  voltage  checks  in  ten 
minutes,  and  IC  insertion  (3  EROMs,  16  other  ICs)  in 
twenty  minutes. 


Particular  attention  is  paid  to  the  area  round  the  55V 
programming  voltage  generator  and  switching  circuits, 
where  components  are  closely  spaced  and  mounted  ver- 
tically; for  this  area  an  enlarged  drawing  is  supplied,  on 
which  the  component  designations  and  orientation  are 
highlighted. 

The  only  instruction  with  which  I  disagree  is  the  direc- 
tion to  insert  all  of  the  vertically-mounted  components 
in  the  board  before  soldering.  I  tried  this  with  one  row, 
and  found  that  after  bending  the  leads  slightly  to  keep 
them  in  place,  the  forest  of  spikes  on  the  solder  side 
made  it  difficult  to  place  the  iron  at  the  angle  I  wanted.  I 
inserted  the  remainder  one  at  a  time,  double-checked 
the  value  and  placing,  and  soldered  and  cut  the  leads 
before  going  on  to  the  next. 

TESTING  AND  OPERATION 

The  testing  and  operating  section  of  the  manual  is 
again  clear  and  very  informative.  I  experienced  no  prob- 
lem in  performing  the  voltage  checks;  indications  were 
all  within  the  specified  tolerances.  All  the  EROM  posi- 
tions allowed  a  successful  memory  dump  from  the 
monitor  chip.  A  failed  74LS20  gate  delayed  my  testing  of 
the  write  capability,  since  it  triggered  the  programming 
voltage  whenever  the  board  was  addressed  in  the  unpro- 
tected mode.  A  call  to  Mountain  Hardware  clarified  the 
function  of  one  gate  about  which  my  knowledge  of  the 
S-100  bus  was  inadequate  to  explain.  I  then  had  no  prob- 
lem finding  the  failed  chip  with  a  logic  probe  and  replac- 
ing it  in  five  minutes.  The  theory  section  of  the  manual 
gives  a  good  general  picture  of  how  the  circuits  work, 
and  is  normally  quite  adequate.  However,  for  trouble- 
shooting involving  timing,  you  need  detailed  informa- 
tion on  the  S-100  bus  signals  from  the  Altair  or  IMSAI 
manual  —  or  a  telephone  call  to  the  manufacturer  will 
get  you  help. 

ERASING  AND  PROGRAMMING 

The  extra  EROMs  that  I  bought  with  the  board  came 
filled  with  FF,  presumably  left  over  from  the  manufac- 
turer's test.  I  had  some  trouble  getting  them  erased. 
None  of  the  computer  stores  in  the  city  had  an  eraser, 
and  the  two  club  members  I  thought  of  were  both  away. 
When  I  tried  to  buy  a  UV  tube  and  ballast,  electrical  sup- 
ply stores  either  looked  totally  blank  or  demanded  a 
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Now  you  can  gain  all  the  speed  and  flexibility  of  a 
disk-based  PolyMorphic  microcomputer  system 
without  scrapping  your  POLY  88. 

Our  POLY  88  Upgrade-to-Disk  Kit  enables  you  to 
quickly  and  easily  convert  your  POLY  88  into  a 
complete  System  8813,  a  very  versatile  disk 
system  with  one,  two  or  three  floppy  disk  drives. 

You  retain  all  the  essential  parts  of  your  POLY  88 
system  (including the  powerful  BASIC  software 
library)  and  gain  the  increased  access  speed  and 
programming  flexibility  of  PolyMorphic's  remarkable 
new  System  8813. 

Our  POLY  88  Upgrade-to-Disk  Kit  contains  every- 
thing you  need  to  perform  a  quick  "disk  transplant" 
on  your  POLY  88  at  home,  using  a  few  simple  tools. 
Each  upgrade  kit  contains  a  brushed  aluminum 


front  panel  and  walnut  cabinet  with  one,  two  or 
three  floppy  disk  drives,  controller,  power  supply  fan 
and  2K  of  ROM.  You  also  receive  two  copies  of  our 
system  disk,  containing  our  powerful  disk 
operating  system,  fully  extended  BASIC  and  versatile 
text  editor  and  assembler.  The  single-drive  POLY  88 
Upgrade-to-Disk  Kit  costs  $1,450. 

Why  wait?  Drop  by  your  nearest  PolyMorphic 
Systems  dealer  today  and  have  him  demonstrate 
the  speedy  and  flexible  new  System  8813  for  you. 
Then,  ask  him  to  show  you  just  how  quickly  and 
easily  you  can  perform  a  disk  transplant  on  your 
POLY  88. 

If  you  can't  drop  by  your  dealer,  please  call  us  at 
(805)967-0468.  Or  write  PolyMorphic  Systems  Inc., 
460  Ward  Drive,  Santa  Barbara,  CA  93111. 


Perform  a 
disk  transplant 
on  your  Poly  88. 


The  Poly  88  Disk  Kit. 
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Need  Hard  Copy? 


TRY  OUR  SOFT  PRICES 

SSP-40    $575 

Contains  its  own  micro  processor  for  easy  connection  to 

your  RS232  serial  port  or  TTY  current  loop  ^ 

mp-40    *425 

Interfaces  to  your  micro  computer  parallel  output  port  for 
ASCII  data  transfer 

KP-40KIT    71  79 

Contains  mechanism.  PC  board,  all  components, 
transformer  and  complete  assembly  instructions  for 
parallel  data  transfer 

AM  of  our  40  series  printers  use  the  same  reliable  5x7  impact  dot  matrix  mechanism  with 
up  to  40  columns  per  line  on  ordinary  paper  with  a  print  speod  of  75  lines  minute 

m        SEND  FOR  FREE  LITERATURE 


ML        SEND  FOR  FREE 


Box  22101 

Salt  Lake  City,  Utah  84122 
(801)  566-0201 


parts  number  with  which  to  order  one,  suggesting  deliv- 
ery time  of  six  weeks.  Neither  did  lamp  catalogs  produce 
information.  Eventually  I  took  the  advice  of  the  PROROM 
manual  and  contacted  a  Byte  Store  twenty  miles  out  of 
New  York;  I  was  lucky,  and  secured  what  seems  to  be 
the  only  eraser  within  a  60-mile  radius  of  the  city.  To 
avoid  similar  frustration,  I  suggest  that  you  get  your 
eraser  —  or  have  your  EROMs  erased  —  before  you  start 
construction  of  the  PROROM.  Also,  if  you  know  the 
parts  numbers  of  suitable  tubes,  tell  your  local  club. 


The  ease  of  assembly  tells  you 
something  about  the  creativity  of  the 
design  and  the  solid  production 
experience  of  its  designers. 
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COMPUTALKER 


CSR  1 
SYNTHESIS-BY-RULE 
SOFTWARE 


SPEAK  "KAAMPYUTAOLKER" 


MODEL  CT-1  SYNTHESIZER 
CSR1  SOFTWARE  SYSTEM 
DEMONSTRATION  CASSETTE 


395.00 
35.00 
2.95 


CALIF.  RESIDENTS  ADD  6%  SALES  TAX 


WRITE  FOR  INFORMATIVE  LITERATURE 

COMPUTALKER  CONSULTANTS 

P.O.  BOX  1951,  DEPT.  A,  SANTA  MONICA,  CA  90406 
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Once  this  obstacle  was  overcome,  I  erased  my  EROMs, 
plugged  them  into  the  board,  put  the  board  into  the 
system,  and  assembled  the  first  routine:  a  tape  loader 
for  my  2K  monitor,  which  was  set  up  to  jump  to  the 
monitor  on  completion  of  the  load.  The  assembly  was 
clean,  so  I  opened  the  protect  switch  and  started  the 
assembly  over.  The  address  lamps  progressed  steadily 
up  the  programming  area,  interspersed  with  wild  flashes 
from  the  assembler  activity;  when  it  stopped,  I  re-pro- 
tected the  PROROM  board,  then  dumped  the  contents 
of  memory  where  the  loader  should  be.  Immediately  it 
was  all  there,  no  errors,  Va -second  per  byte  for  the  pro- 
gramming. It  was  as  easy  as  that!  In  fact,  care  must  be 
taken  never  to  unprotect  the  PROROM  unless  you  ac- 
tually wish  to  program,  because  any  operation  that 
writes  into  the  EROM  area  will  burn  a  byte  if  the  board  is 
unprotected.  A  single  byte,  for  example,  can  be  pro- 
grammed by  using  the  Examine/Modify  command  of  a 
monitor.  The  PROROM  monitor  has  special  survival  rou- 
tines that  do  not  allow  its  own  commands  to  write  over 
the  monitor  area;  however,  it  was  not  possible  to  protect 
against  a  write  from  user  software. 

To  get  so  complex  a  board  going  so  easily  tells  me 
many  good  things  about  the  creativeness  that  went  into 
its  design  and  the  solid  production  experience  that  went 
into  its  layout  and  engineering. 

ADDRESSING 

The  board  can  be  switch  addressed  at  any  multiple  of 
8K;  if  it  is  not  fully  populated,  you  can  switch-select  the 
EROM  area  for  either  the  upper  or  the  lower  half  of  the 
8K  segment.  The  only  restriction  is  that  if  you  use  the 
monitor  supplied,  the  board  must  be  addressed  for  A000 
through  BFFF.  Other  switches  allow  0,  1,  or  2  wait 
states  (0  is  normal  for  the  EROMs  supplied).  The  DIP 
switch  module  is  located  at  the  top  rear  of  the  boarb 
where  the  switches  are  easily  accessible  and  the  mark- 
ings clearly  visible. 

MONITOR 

The  monitor  is  as  good  as  one  could  expect  within  the 
512-byte  limitation,  and  far  better  than  many  other 
"small"  monitors  which  use  more  memory.  It  talks  hexa- 
decimal, and  has  the  BASIC  commands  Display,  Examine 
and/or  modify,  Transfer  a  Block,  and  Go  To,  with  some 
variations  on  each.  A  source  listing  is  not  supplied 
unless  specially  ordered  ($3.50),  but  the  manual  lists  the 
addresses  and  requirements  of  a  number  of  utility  sub- 
routines that  can  be  called  by  user-written  programs. 

A  GIANT  STEP  TOWARD  PORTABLE  SOFTWARE 

The  monitor  on  this  board  has  one  outstanding 
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feature  that  should  be  widely  publicized:  it  uses  the  con- 
vention that  the  Console  should  be  on  ports  0  (status) 
and  1  (data)  —  which  is  perhaps  the  only  convention  that 
exists  in  the  hobbyist  software  field!  It  is  otherwise 
device-independent.  An  ingenious  routine  allows  the 
user  to  insert  the  status  bit  polarity,  Data  Available 
status  bit,  and  Transmitter  Buffer  Empty  status  bit  of 
his  system  into  the  first  three  locations  of  the  on-board 
RAM,  after  which  the  start  is  at  location  BCOC.  I  used  it 
with  a  MITS  88-2SIO  board,  and  therefore  had  to  key  in  a 
few  instructions  to  initialize  the  ACIA,  followed  by  a 
jump  to  BCOC.  It  worked  like  a  charm.  If  you  happen  to 
use  a  Pro-Tech  3P+  S  interface  board,  start  at  BCOO  and 
the  appropriate  status  information  is  automatically  in- 
serted for  you.  This  is  the  first  attempt  that  I  have  seen 
to  make  monitor  software  (and  particularly  PROM  soft- 
ware) easily  adaptable  to  any  system  that  the  user  may 
have.  It  is  an  example  that  should  be  followed,  at  least 
by  hobbyists.  I  can  understand,  though  I  deplore,  the  at- 
tempts of  large  manufacturers  to  lock  you  into  their  own 
hardware  system  by  designing  inflexible  software.  How- 
ever, one  of  the  joys  of  being  a  hobbyist  is  that  you  can 
swap  good  ideas  freely,  and  this  I/O  trick  is  one  of  the 
ways  to  make  software  swapping  very  much  easier. 


FOOTNOTE 

The  PROROM  kit  has  a  capacity  of  7.5K  EROM,  512  bytes  RAM, 
with  PROM  burner  built  in.  Plugs  into  S-100  bus,  and  has 
Burn/Protect  switch.  Programming  voltage  is  generated  on  the 
board.  Kit  supplied  with  one  512-byte  EROM  (6834)  (containing 
Monitor)  and  256  bytes  RAM  (35391).  The  Monitor  can  be  used 
with  any  I/O  board.  Price  is  $164,  extra  EROMs  $19  each.  Moun- 
tain Hardware,  P.O.  Box  1133,  Ben  Lomond,  CA  95005. 


THE  FEBRUARY  ISSUE 
WILL  FEATURE  AN 
INTERNATIONAL  SPECIAL 

Readers  from  Britain,  Europe,  Eastern  Europe, 
Japan,  South  Africa,  Australia,  Latin  America: 
We  are  seeking  articles  on  your  experience  in 
microcomputing  for  home  and  professional 
use.  Hobbyists  and  professional  small  system 
users  are  invited  to  share  their  problems  and 
solutions  with  our  readers. 

For  those  of  you  who  can  read  English,  but 
have  not  yet  tried  writing,  make  an  attempt.  Out- 
line your  article  in  the  same  manner  as  you 
would  in  your  native  tongue.  Keep  your  sen- 
tences short;  use  graphics  and  photos  when- 
ever possible.  Type  your  text  neatly  double- 
spaced  on  letter-size  paper.  Do  not  be  concerned 
about  your  language  inadequacies.  We'll  polish 
your  text  before  publication.  The  deadline  for 
the  February  issue  is  December  25,  1977. 
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OBJECTIVE  DESIGN,  INC. 

ANNOUNCES 


AN  INCREDIBLE  COMBINATION! 

YOUR  VIDEO  DISPLAY  BOARD  OR  TERMINAL  AND  OUR  

PROGRAMMABLE  CHARACTER  GENERATOR 

S-100  CARD  WORKS  WITH  VIDEO  DEVICES  USING  MOTOROLA  MCM65XX  SERIES  9x7  DOT 
MATRIX  CHARACTER  GENERATORS  AND  ALLOWS  YOU  TO  PROGRAM  THE  APPEARANCE 
OF  SCREEN  CHARACTERS.  ORIGINAL  CHARACTER  SET  REMAINS  INTACT  AND  USABLE  AT 
ANY  TIME.  PCG  INCLUDES  2K  STATIC  PROGRAMMABLE  CHARACTER  RAM,  BATTERY 
BACKUP  PROVISION.  MEMORY  PROTECT.  8  BIT  PARALLEL  KEYBOARD  PORT.  INTERFAC- 
ING FOR  TWO  2-D  JOYSTICKS. 


ALLOWS  CREATION  OF  APL  CHARACTERS.  ELABORATE  ENGINEERING  AND  CONTROL 
DIAGRAMS.  GAMES  CHARACTERS.  ETC.  A  PERFECT  ADD-ON  OPTION  FOR  POLYMORPHIC 
VTI,™  SOLID  STATE  MUSIC™  VIDEO  BOARD.  AND  PROCESSOR  TECHNOLOGY ™VDM. 


PC  BOARD  *  MANUAL 

COMPLETE  KIT 

ASSEMBLED/TESTED 

PLUS   SHIPPING  —  m  U.S 

FLORIDA  RESIDENTS  ADD  4 7t 


TAX. 


$44.50 
$159.95 
$209.95 

FOREIGN. 


OBJECTIVE  DESIGN,  INC. 

P.O.  BOX  20325 
TALLAHASSEE,  FL.  32304 
904-224-5545 


UNRETOUCHED  PHOTOS  FROM 
PCG     PROC.  TECH.  VDM 
ON  TV/MONITOR. 
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MS  IS  fiH  OR  PHOTOGRPPH  OF  ft  DKPUW  9GFE04  SHCKEN9  K 

auras  mm  BvouRtcu  iwhmi. 

H  ftLPHfl-VHf  II  LETS  YOU  DISPLftY  BOTH  IPPER  fN)  loner  case 
LETTERS,  64  CHflRfOERS  PER  LD£,  16  LD€S  HP  IN  ft  OLEPR, 
BWffiED  FORIflT.  FOR  0M.Y  $145.00! 

The  new  flPHft-VDtfll  is  not  a  kit,  but  a  fully  asseAled, 
tested,  burnt- in  board  with  a  1  year  warranty.  tod  look  at 
uhat  you  get!  ik  use  fast,  290  nsec  WW'S  to  allow  using  the 
fLFW-VDtfll  with  the  ZB0  micro  processor  cards,  tod  there's 
a  keyboard  input  port  that  al  lows  use  of  an  ffiCII  encoded 
keyboard,  witn  w  &  -12V  power  supplied  for  keyboard  logic. 


The  Alpha-VDM-ll  contains  1K  (1024)  bytes  of  ran- 
dom access  memory,  to  which  the  processor  can 
read  or  write,  just  as  though  the  memory  were  an 
integral  part  of  the  system.  As  the  information  is 
written,  the  contents  of  this  on-card  memory  are 
displayed  instantly  without  interrupting  the  opera- 
tion of  the  processor. 

All  timing  required  to  generate  a  standard  video 
signal  is  provided  by  a  crystal  oscillator  and  as- 
sociated digital  circuitry.  Centering  of  the  display 
on  the  monitor  screen  is  controlled  by  drift-free 
counter  logic. 

The  1K  by  8  static  display  memory  buffer  is  directly 
addressable  as  RAM  on  the  S-100  bus.  Displaying 
data  on  the  screen  is  accomplished  by  moving  the 
data  to  be  displayed  in  the  first  512  bytes  of  the 
Alpha-VDM  memory.  Therefore  the  display  update 
is  essentially  instantaneous.  Output  routines  can 
make  use  of  all  Memory  Reference  instruction,  in- 
cluding one  byte  moves,  (i.e.  MOV  M,  reg.) 

Multiple  programmable  cursor  circuitry  is  built  in. 
All  1024  cursors  can  be  displayed  at  one  time,  and 
anywhere  in  the  display.  Thus,  the  VDM  can  display 
white-on-black  or  black-on-white  —  perfect  for 
many  video  games!  The  VDM  also  features  EIA 
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Video  output  for  any  standard  video  monitor,  or  a 
TV  repair  shop  can  easily  modify  your  own  set. 

The  VDM  comes  with  free  terminal  mode  software, 
designed  for  teletype  replacement.  Options  include 
select  blinking  cursors,  text  line  blanking  after  car- 
riage return. 

Also  available:  4K  RAM;  $107.00,  8K  RAM; 
$197.50,  8K(Z)  fast  RAM;  $217.50,  Alpha-VDM; 
$107.00,  Graphics-VDM;  $137.00. 

Order  direct,  by  check,  BankAmericard  or  Master 
Charge  (Add  $1.50  shipping,  credit  customers  give 
us  all  the  card  numbers,  please  and  Ohio  residents 
add  4V2%  sales  tax)  or  contact  us  for  more  infor- 
mation. Kent-Moore  Instrument  Company,  a  sub- 
sidiary of  Kent-Moore  Corporation  (founded  in 
1919),  P.O.  Box  507,  Industrial  Ave.,  Pioneer,  Ohio 
43554.  (419)  737-2352.  Or,  Kent-Moore  of  Canada, 
246  S.  Cawthra  Rd.,  Mississauga,  Ontario  L-A3P2, 
Canada. 


Kent-Moore 

INSTRUMENT  COMPANY 
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Make  the  Tarbell  Cassette 
Interface  Operational 


By  James  R.  Schmidt 


Most  low-cost  cassette  recorders  utilize  a  condenser 
microphone  input  into  the  recorder  and  lack  auxiliary  in- 
puts. This  common  configuration  presents  several  prob- 
lems to  the  computer  hobbyist.  First,  the  "PL  interface 
level  must  be  reduced  in  amplitude  to  less  than  30  mv, 
i.e.  that  of  the  condenser  microphone.  Second,  the  tone 
control  is  often  common  with  the  microphone  on-off 
switch,  whereby  ambient  noise  may  be  modulated  with 
the  input  data.  To  eliminate  these  problems  the  output 
section  of  the  interface  board  may  be  modified  as 
shown  in  Figure  1.  The  1K  pull-up  resistor  was  added  to 
reduce  output  level  dependency  upon  the  characteris- 
tics of  the  output  gate.  R10  and  R1 1  were  then  chosen  to 
provide  an  acceptable  level  to  drive  a  recorder  with  an 
auxiliary  input.  The  220K  resistor  attenuates  the  digital 
signal  to  an  acceptable  level  for  the  condenser  micro- 
phone input/ALC  circuit.  The  capacitor  in  parallel  with 
the  220K  resistor  was  added  to  accent  the  high  frequen- 
cy content  of  the  digital  signal  into  the  cassette 
recorder.  Since  condenser  microphones  require  a  D.C. 
bias  for  operation,  the  built-in  microphone  was  disabled 
simply  by  disconnecting  the  bias  supply  at  the  switch 
mounted  on  the  tone  control.  Now  that  the  cassette 
recorder  is  capable  of  reproducing  an  acceptable  copy 
of  the  input,  the  Tarbell  board  may  work. 

The  intent  of  the  circuitry  associated  with  the  non- 
inverting  input  to  the  8T20  comparator  is  to  add  a  small 
amount  of  hysteresis  to  the  input  detection  circuit  to  im- 
prove noise  immunity.  The  problems  associated  with 
the  input  are  twofold  and  directly  related.  The  assump- 
tion that  the  output  of  the  recorder  will  be  an  exact 
duplication  of  T2L  levels  from  the  cassette  interface  im- 
plies that  a  logic  one  will  be  greater  than  2.4  volts  and  a 
logic  zero  will  be  less  than  0.4  volts.  Thus  the  mean  level 
is  1.4  volts  as  shown  in  Figure  2.  Resistors  R1  and  R3 
shift  the  hysteresis  bias  level  to  1.4  +  0.5  volts  when 
CR1  is  reversed  biased.  R2  was  changed  to  provide  a 
hysteresis  bias  level  of  1.4  -  0.5  volts  when  the  diode  is 
forwarded  biased  (Figure  3).  With  this  modification  all 


spurious  responses  within  the  limits  of  1.4  ±  0.5  volts 
will  be  rejected.  In  order  to  insure  operation  the  inverted 
input  to  the  comparator  must  be  biased  to  1.4  volts. 
Although  this  is  the  intent  of  the  Tarbell  interface,  it  re- 
quires the  reference  circuit  of  the  8T20  to  be  at  its 
nominal  value. 

The  Signetics  specs  note  a  maximum  of  2.0  volts  and 
minimum  of  0.8  volts  which  will  render  the  circuit  non- 
operational.  (In  accordance  with  Murphy's  Law  mine 
was  2.0  volts.)  To  correct  this  problem  Ra  and  Rb  (Figure 
4)  were  installed  to  provide  the  proper  bias  level  and 
decoupled  via  Rc.  With  these  modifications  reliable 
operation  of  the  Tarbell  cassette  should  ensue. 

The  reliability  of  data  transfer  can  be  further  improved 
by  using  a  reel-to-reel  or  cassette  deck.  The  deck  offers 
the  advantages  of  no  ALC  circuitry  present  to  cause  dis- 
tortion, level  monitoring  of  the  recorded  signal,  improved 
frequency  response,  improved  speed  stability,  a  counter, 
higher  input  levels  for  noise  immunity,  and  power  line 
isolation.  Most  important  is  cost;  you  probably  have  one 
for  your  stereo  system. 

Since  the  typical  "line"  output  level  of  a  deck  is  1  Vpp, 
an  amplifier  is  required  to  produce  amplitude  sufficient 
to  drive  the  8T20  with  its  hysteresis  bias.  I  chose  to  use 
a  LM3900  because  of  its  single  ended  low  voltage  sup- 
ply requirements  and  50<p  cost  to  provide  the  amplifica- 
tion. For  a  minimum  input  of  1  Vpp,  I  wanted  the  OP  amp 
to  produce  its  maximum  output.  Since  the  LM3900  max- 
imum output  clamps  at  Vcc  -  1.0V,  then  the  gain  had  to 
be  on  the  order  of  4-6.  With  the  circuit  of  Figure  5  any  in- 
put over  855  mv  clamps  the  output  of  the  LM3900  at  4V. 

Since  the  hysteresis  of  the  8T20  is  set  up  for  a  center 
of  1.4V  (T2L  signal  levels),  pin  6  should  swing  between 
2.8  and  0  V.  Noting  that  the  differential  impedance  of  the 
8T20  is  2K,  R103  was  calculated  to  be  1.25K.  The  circuit 
of  Figure  5  in  conjunction  with  soldering  wires  in  all  the 
"plated  thru  holes"  of  the  Tarbell  board  and  using  a  reel- 
to-reel  recorder  has  produced  a  unit  of  high  reliability. 
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Figure  1.  Schematic  Showing  Modification  of 
Interface  Board 
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COMPU/TIME 
CT  100 


COMPU/TIME  offers 
A 

Real  Darn  Clever 
Enhancement  to  users  of 
IMSAI/ALTAIR  Microprocessors 


S100  BUS  COMPATIBLE 

TIME  &  CALENDAR 

Microprocessors  need  the  power  that  a  real-time  clock 
can  offer.  Date  and  time  becomes  instantly  available. 
COMPU/TIME  does  not  have  to  be  initialized  every  time 
the  system  is  powered  up.  It  possesses  a  crystal-controlled 
time  base  to  obtain  superior  accuracy  and  has  two  setable 
coincidence  counters.  Time,  date,  and  counters  are  set 
via  software.  COMPUTATIONAL  FUNCTION 
Microprocessors  need  to  be  complimented  by  hardware 
arithmetics  to  free  up  memory  pages  dedicated  to  float- 
ing point  routines  and  mathmatical  software.  COMPU/ 
TIME  provides  a  40  function  calculator  array  so  that 
algebraic,  trigonometric,  basic  arthmetic  problems  can 
be  solved  without  the  need  of  developing  sophisticated 
software.  Buy  It  Your  Way 

COMPU/TIME  CT100  $199  Kit  $245  Assembled 
COMPU  only  C101  $149  Kit  $189  Assembled 
TIME  only  T102  $165  Kit  $205  Assembled 
COMPU/TIME  PC  Board  only  $  80 

ALL  orders  include  Documentation,  parts  lists  &  software  examples 

CAL.  Residents  add  6%  tax. 
Delivery  stock  to  30  days. 

DEALER   INQUIRIES  INVITED. 


BANK  of  AMERICA  or 
MASTERCHARGE  Welcome 


Designed  by 

RDC  Enterprises 

MICRO  Processor  Engineering 

and  Consultants 


Make  checks  payable  to 

COMPU/TIME 

P.O.  Box  417 

Huntington  Beach,  CA  92648 
Call:  (714)  638-2094 


CIRCLE  INQUIRY  NO.  11 


$1377 


Model  43 


•  MO  —  30  cps,  1 32  CHARACTERS 

•  Upper  —  Lower  Case 

•  RS232C  Compatible 

•  9  x  6  Dot  Matrix 

•  Height  S'A",  Width  18",  Depth  21W 

Weight  30  lb. 
Sales  —  Service  —  Rentals 


 Terminal  Systems  Inc. 

11300  H AITLANO  STRUT.   NORTH  HOUYWOOD.  CALIFORNIA  91605 

213  76*6772    4 15  573  7723    Toll  Free  outside  of  Ctlilomit    800  423  2449 

For  All  your  Mini  Computer  and  Tele-Communication  Needs 
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Figure  3.  Forward-biased  diode  changed  to 
provide  hysteresis  level. 


DECEMBER  1977 


102  INTFRFACF  AdF    CIRCLE  INQUIRY  NO.  61 


16K  Static  RAM 

IMSAI/Altaic/Poly  88/Sol  20 


$330-  KIT 

$365  Assembled 


•  Very  low  power-650  ma  +5V;  90  ma  +12V;  16  ma  -5V 

•  Uses  4K  Static  RAMS-No  refresh 

•  Low-profile  sockets  for  all  chips 

•  Each  4K  addressable  to  any  4K  boundary 

•  Solder  mask;  silk-screen;  plated-through  holes 

•  Low-power  Schottky  TTL's— Tested  IC's 

•  Fully  buffered  S-100  bus-Gold-plated  contacts 

•  Designed  for  500ns  system-S.D.  Sales  and  TDL  Z-80  tested 

Delivery:  Stock  to  4  weeks.  MC  and  BA  accepted.  Orders 
shipped  prepaid.  California  residents  add  6%  sales  tax. 


ANDENBERG  DATA  PRODUCTS 


PO  BOX  2507 

SANTA  MARIA,  CALIFORNIA  93454 


805-937-7951 
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Figure  5. 


A  Great  Printer 
Born  of 
a  Great  Typewriter 

SELECTERM 

System  97j0 


The  Selectric  II*  Printer  you  can  i 
Compare  features  found  in  no  other' 
Selectric  output  device! 


Brand  new  IBM  Selectric  II*  Typewriter 
Fully  converted  for  direct  connection  to  any  computer 
Special  typing  element  for  full  ASCII  and  upper/lower  case 
alphanumeric  characters 

Direct  connection  to  parallel  or  serial  port  at  standard  TTL 
level 

Responds  to  commands  for  backspace,  vertical  and  horizon- 
tal tab,  and  bell 

Software  in  internal  PROM  handles  all  ASCII  output  conver- 
sions 

Can  also  be  used  as  a  standard  typewriter 

Complete  electronics  package,  cable  sets  and  documentation 

Approved  by  IBM  with  warranty  on  typewriter  and  service 

contract 

Factory  warranty  on  conversion  package 
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micro 
computer 
devices 

960  E.  Orangethorpe,  Bldg.  F 
Anaheim,  California  92801 
Telephone  (714)  992-2270 


Price  $1650.  Available  only 
from  dealers.  Write  for 
complete  information. 

♦Registered  trademark  of 
IBM  Corporation 
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Owners  of  the  Burroughs  Model  9350-2  terminal  know 
that  it  is  indeed  beautiful  equipment,  but  putting  it  into 
service  with  the  average  computer  poses  some  very 
sticky  problems.  The  problems  can  be  approached 
through  special  software  to  provide  the  line  protocol 
demanded  by  the  machine,  but  this  will  never  provide  a 
true,  immediate  response  nor  conversational  mode  of 
operation  because  of  buffer  delays.  The  software  re- 
quired is  also  extensive  to  say  the  least  and,  of  course, 
will  be  different  for  every  type  of  CPU  on  the  market  now 
or  in  the  future. 

I  chose  to  solve  the  problem  through  hardware  modifi- 
cation. This  has  provided  very  satisfactory  results, 
though  a  great  deal  of  time  was  spent  tracing  and  study- 
ing the  unit  to  find  everything  needed  to  develop  the 
modifications  (mods).  The  mods  themselves  are  relative- 
ly simple;  a  UART (Universal  Asynchronous  Receiver(Rx)/ 
Transmitter(Tx))  IC  is  used  with  five  other  common  TTL 
ICs  to  do  the  job. 

Before  describing  the  mods,  I  would  like  to  discuss  a 
few  points  which  I  feel  are  helpful  to  the  project. 

It's  good,  though  probably  not  necessary,  to  start  with 
a  known  sound  unit.  An  ASCII  keyboard  was  used  with 
a  UART  to  test  the  prototype  at  its  design  baud  rate  of 
150.  It  was  found  to  respond  perfectly  to  all  the  control 
codes  used  in  the  scheme  of  protocol,  i.e.  DC-1,  DC-2, 
ACK,  NAK,  ETB,  ETX  and  the  special  LRC  code. 

If  anyone  wishes  to  use  the  machine  with  a  parallel 
interface  to  a  computer,  the  mods  can  be  somewhat 
simplified,  although  some  sort  of  handshaking  circuits 
will  be  required.  This  is  not  discussed  here.  I  chose 
TTL  level  serial  I/O  because  I  wanted  to  talk  to  two  home 
computers,  both  with  TTL  level  serial  I/O,  and  to  a  TTL 
level  Modem  and  Tape  Recorder.  The  latter,  incidentally, 
is  extremely  useful  in  testing  the  unit.  Most  modern 
computers  (and  others)  with  serial  I/O  transform  to  TTL 
levels  at  some  point  in  the  circuit.  These  points  (i.e.  Tx 
and  Rx)  can  usually  be  easily  accessed.  With  the  situa- 
tion described  above,  there  is  no  reason  to  use  RS-232 
voltage  levels  or  Teletype  current  levels.  Circuits  are 
available  for  interfacing  either  or  both,  but  they  are 
beyond  the  scope  of  this  article. 

One  of  the  computers  used  with  the  terminal  is  an 
M6800  microprocessor  which  employs  MIKBUG*,  a  soft- 
ware UART,  loader  and  diagnostic  program  —  a  beauti- 
ful piece  of  firmware.  Since  tabs  (HT)  and  carriage  re- 
turns (CR)  on  the  Burroughs  terminal  are  slow,  the  stan- 
dard Teletype  serial  bit-stream  pattern  of  110  baud,  10 


characters/sec  was  chosen  —  primarily  to  slow  down 
data  flow.  For  example,  when  MIKBUG  sends  a  CR,  it 
also  sends  a  line  feed,  a  DC-4,  and  three  NULLS  to  allow 
time  for  the  CR  function  to  be  completed  before  it  types 
its  characteristic*  Approximately  60  characters  can  be 
typed  on  a  line  using  MIKBUG  delays  without  loss  of 
data  caused  by  CR's.  This  is  more  than  adequate  for 
MIKBUG  functions.  If  longer  lines  of  type  are  needed, 
additional  delays  can  easily  be  provided  by  software. 

I  developed  a  numbering  scheme  to  systematize  trac- 
ing and  to  document  the  mods.  With  the  control  box 
main  cover  removed,  stand  the  unit  on  a  table  so  that  the 
cards  can  be  seen  on  upper  left,  connectors  to  card 
reader  and  printer  on  upper  right  and  power  supplies  on 
lower  right.  Cards  are  numbered  #1  through  #13  from 
left  to  right.  Pull  any  card  except  #7  and  #8  (these  two 
cards  do  not  use  ICs).  Hold  the  card  with  edge  connec- 
tor up  and  with  IC  tops  facing  the  observer,  then; 

connector  pins:  (Note  some  cards  are  marked  this  way) 
Pin  1  through  pin  40  run  left  to  right  on  back  of  card. 
Pin  41  through  pin  80  run  left  to  right  on  front  of  card. 

I.C.s: 

Rows  are  lettered  A,  B,  C,  D,  etc.  from  top  to  bottom 
I.C.s  in  each  row  are  numbered  1,2,  3,  etc.  from  left 
to  right  and  spaces  are  not  counted.  All  ICs  use 
standard  14-pin  numbering. 

The  mods  will  not  be  presented  in  "Heathkit"  form. 
Some  reasonable  experience  with  electronic  circuitry  is 
essential.  Furthermore,  only  essentials  will  be  given.  As 
an  example,  such  things  as  pin  connections  on  the  mod 
board  are  purely  arbitrary  and  will  not  be  specified.  It 
will  help  if  the  individual  who  implements  the  mods  is 
the  type  of  person  who  can  "figure  things  out."  Several 
minor  problems  were  encountered  with  the  typewriter. 

The  modifications  to  be  described  actually  involve  only 
the  control  box.  The  question  may  arise  as  to  why  this 
large,  cumbersome  box  was  retained  for  use.  The  answer 
is  simple.  While  it  is  certainly  possible  to  make  the 
typewriter  alone  fit  into  a  mod  of  this  sort,  the  following 
facts  dictated  the  use  of  the  control  box: 
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PHOTO  1.  Time-out  mod  on  Board  #7.  Note  jumper 
strapping  test  point  to  ground. 


A.  Keyboard  data  is  not  fully  encoded  in  the  typewriter. 
The  mod  accesses  keyboard  parallel  data  after  com- 
plete 128  character  ASCII  encoding.  Upper  case  and 
lower  case  letters,  numbers,  punctuation  and 
(almost)  all  control  codes  can  be  transmitted  and 
received  although,  on  receive,  the  modified  machine 
ignores  control  codes  except  CR,  SP  and  TAB.  This  is 
not  a  problem  —  the  computer  can  still  make  use  of 
all  control  codes  that  it  receives. 

B.  The  logic  which  determines  whether  an  incoming 
character  is  upper  case  (u.c.)  or  lower  case  (I.e.)  is  in 
the  control  box.  The  mod  uses  this  circuitry  which  in 
turn  actuates  the  u.c.  and  I.e.  solenoids  in  the 
typewriter.  The  machine  will  type  a  mixture  of  u.c. 
and  I.e.  characters  without  delay  for  shift,  of  course, 
because  the  shift  is  faster  than  the  typing. 

C.  The  power  supply  and  control  circuits  for  the 
typewriter  are  in  the  control  box.  These  are  required 
for  proper  operation  of  the  typewriter. 

D.  Power  for  the  mods  is  taken  from  the  control  box. 

Please  note  that  the  mods,  as  presented  here:  (1)  do 
not  provide  for  the  use  of  the  card  reader,  and  (2)  com- 
pletely bypass  the  delay  line  memory  which  is  a  part  of 
the  original  terminal. 

Before  proceeding  with  the  Tx  and  Rx  mods,  the  time- 
out clock  should  be  disabled  by  grounding  the  green  test 
point  on  board  #7.  Even  the  software  troops,  who  choose 
to  pacify  the  machine  with  line  protocol,  will  like  this. 

If  the  reader  has  a  proto-board,  he  may  wish  to  "lash- 
up"  the  mods  experimentally  before  implementing  a  hard- 
to-change,  final  design.  This  is  certainly  recommended. 


MODIFICATION  FOR  TRANSMIT 
MODE  OPERATION 

Fully  encoded  ASCII  parallel  data  is  brought  out  from 
Card  #  4. 


Data  Bit  # 

IC 

IC  # 

Comments 

1 

Pin  #2 

B8 

Bring  leads  out  to 

2 

2 

B7 

added  edge  con- 

3 

2 

B6 

nector.  Bit  8  is  not 

4 

2 

B5 

used  in  the  proto- 

5 

2 

B4 

type. 

6 

2 

B3 

7 

2 

B2 

Optional  8  (parity) 

2 

B1 

Each  data  line  should  be  shunted  to  ground  by  a  10k 
resistor  to  reduce  signal  voltage  to  slightly  less  than 
+  5V  for  use  by  the  UART  (Control  box  circuits  use 
+  6V).  Data  lines  then  feed  directly  to  the  UART: 


Data  Bit  # 

1 

2 
3 
4 
5 
6 
7 

8  if  used 


UART 

Pin  #26 
27 
28 
29 
30 
31 
32 
33 


Comments 

The  UART  used  is  a 
General  Instrument 
AT-5-1013  (A),  available 
surplus  for  about  $6.00. 


The  keypressed  pulse  can  be  found  on  Card  #4,  IC  A7, 
pins  1  and  2.  This  pulse  is  much  too  wide  and  too  high  In 
level  for  use  by  the  UART  and  must  be  shaped  by  a  one- 
shot.  (See  Figure  1.) 

For  reasons  beyond  the  scope  of  this  article,  data  bit 
6  is  gated  by  the  keypressed  pulses.  Since  this  pulse  is 
used  to  generate  the  Tx  Data  Strobe  pulse,  there  is  a 
chance  that  this  data  bit  will  not  be  up  and  ready  when 
sampled.  This  problem  can  be  alleviated  by  cutting  pin 
12  of  IC  B1  on  Card  #4  free.  Jumper  this  pin  to  +  6V  (pin 
2  of  the  edge  connector).  Bit  6  will  now  come  up  with  the 
other  data  bits. 

A  clock,  operating  at  16  times  the  serial  bit  rate  (i.e.  16 
x  110  =  1760  Hz)  is  required  for  Tx  and  Rx.  A  recom- 
mended, self-starting  circuit  is  given.  (See  Figure  2.) 

The  following  UART  pin  #'s  should  be  connected  at 
this  time: 


UART 

Pin  #1 

2 
3 
4 

16 
21 
25 
34 
^35 
See  36 
Below  37 
\  38 
39 


Function 


+  5V 

-12V 

Gnd 


Rec'd  Data  Enable 


Connect  to 

+  5V  Regulated 
-  12V  Regulated 
Gnd 
Gnd 
Gnd 
Gnd 

to  7404  (See  later) 
+  5V 

Gnd  (Yes,  parity) 
+  5V  (Two) 
+  5V 


(Seven) 


Status  Word  Enab 
External  Reset 
Serial  Output 
Control  Strobe 
No  Parity  Generated 
Number  Stop  Bits 
Number  bits/char 
Number  bits/char  Gnd 
Even  parity  +  5V  (Even) 

The  list  shows  how  the  prototype  was  connected.  The 
control  bits  are  a  user's  option  to  an  extent.  Serial  out- 
put from  the  UART  should  be  buffered  (See  Figure  3.) 
MODIFICATION  OF  POWER  SUPPLY 

Looking  into  the  power  supply  with  the  control  box 
oriented  as  described  earlier  (i.e.  power  supply  lower 
right),  three  large  electrolytic  capacitors  will  be  seen.  To 
obtain  +  5V  and  -  12V  for  use  by  the  mods  connect  as 
indicated.  (See  Figure  4.)  These  are  add-on's.  The  unit's 
power  supplies  are  to  be  left  intact. 


NO  CONNECTION 


Q  OUTPUT  CAN  BE 
USED  WITHOUT 
THE  INVERTER 


Q  OF  KEYPRESSED 
DEBOUNCE  LATCH. 
CARD  #4,  I.C.  A7, 
PINS  1  AND  2  OR  PIN 
67  OF  EDGE  CONN. 


O  OF  74122  RETRIGGERABLE 
ONE  SHOT-PIN  8  (INHIBITS 
Tx  DURING  Rx)  TO  TEST  Tx. 
THIS  INPUT  MAY  BE  TIED 
TEMPORARILY  TO  GROUND 


Figure  1. 
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1760  Hz 
CLOCK 

-2  , 

UART 
PINS  40 
AND  17 


C  =  0.56  +  0.27  +  0.02  +  0.01  ■  0.86V 
•PROTOTYPE  VALUE 


Figure  2. 
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o — ►- 


7404  HEX  INVERTER 
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OUTPUT 




TO  COMPUTER. 
MODEM,  ETC. 


Figure  3. 
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LM  109,  209,  309 
LM  340-5.  7805.  ETC. 


GRAY 

CENTER   

CAPACITOR      I  + 
AND  Zl 
RESISTOR 

o— 1 — 


ANY  -  12V 
REGULATOR 

I.C. 


-  12V 



1" 


FOR  UART 
0.1  vf 


SUGGEST  MEASURE 
VOLTAGES  AS  CHECK 


LM  320-12,  ETC. 


Figure  4. 


A  triggered  scope  with  a  calibrated  time  base  is  very 
useful  in  setting  the  baud  rate  (bit  rate)  and  in  checking 
bit  patterns.  Adjust  C  of  the  clock  to  obtain  the  desired 
rate.  If  the  serial  bit  stream  is  set  up  the  same  as  in  the 
prototype,  it  will  look  like  Figure  5  on  a  scope. 

MODIFICATIONS  FOR  RECEIVE 
MODE  OPERATION 

Serial  input  to  the  UART  should  be  buffered.  (See 
Figure  6.) 

Received  (parallel)  data  bits  will  appear  on  UART  pins 
5  through  12.  These  are  to  be  connected  to  the  Control 
Unit  as  follows: 


Data  Bit  # 

UART 

Card  Reader 

Card  #2 

Card  #4 

Connector 

Connector 

Connector 

1 

Pin#12 

Pin#11 

Pin  #76 

Pin  #35 

2 

11 

12 

39 

37 

3 
4 

10  Connect 
9  To 

63  OR 

29 
21 

5 

8 

15 

45 

19 

6 

7 

16 

42 

14 

7 

6 

17 

46 

53 

8  Optional 

5 

18 

48 

Note:  If  the  UART  control  bits  are  connected  as  in  the  prototype,  bit  8 
(parity)  will  not  be  present  here.  The  typewriter  does  not  use 
parity.  TTL  levels  work  fine  into  the  DTL  circuits  of  the  control 
box.  The  UART  is  not  overloaded  with  these  inputs. 

A  read  pulse,  (Received  Data  Strobe),  to  be  used  by 
the  Control  Box,  is  generated  in  this  manner.  After  a 
received  character  is  shifted  in  and  transferred  to  the 
buffer  in  the  UART,  the  Data  Available  line  (UART  pin 
#19)  goes  high.  This  signal  is  used  to  trigger  a  one-shot. 
The  output  of  the  one-shot  does  two  things,  it  is  used; 
(1)  to  reset  the  Data  Available  flip-flop  in  the  UART 
(UART  pin  #18)  and  (2)  as  a  read  pulse  to  transfer  received 
parallel  data  into  the  control  box  for  typing.  (See  Figure  7.) 

The  card  reader  inputs  must  be  enabled  in  print  mode 
by  connecting  pin  #8  of  I.C.  B5  on  card  #13  to  ground. 
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The  KIM  to  S-100  bus 
Interface/Motherboard 

•  Combines  the  power  of  the  6502  with  the  flexibility  of 

the  S-100  bus 

•  Attaches  to  any  unmodified  KIM 

•  Complete  interface  logic  and  fully  buffered  motherboard 

in  one  unit 

•  On-board  regulation  of  power  for  KIM 

•  Eight  slots  of  S-100  compatibility  for  additional  RAM, 

Video  and  I/O  boards.  PROM  Programmers.  Speech 
processors .  .  . 

•  Includes  all  parts,  sockets  for  ICs,  one  100  pin  connector, 

and  full  Assembly/Operating  documentation 

♦  Kit  $125,  Assembled  $165 

♦  All  units  shipped  from  stock 

FORETHOUGHT  PRODUCTS 

P.O.  Box  386-E  mmm 
Coburg,  OR  97401  ^JL 


J 


CIRCLE  INQUIRY  NO.  23 


INTERFACE  AGE  107 


+  5V 


OV 


BIT  PRESENT 


FI 


*T 
I 
I 


START 
BIT 


\ 


BIT  ABSENT 


PARITY 
BIT 


9.09  ms  (BIT  PERIOD) 
100  ms  (CHARACTER  PERIOD) 


— T— 

I 
I 
I 

TWO 
STOP 
BITS 


time 


CHARACTER  START  (SCOPE  TRIGGER) 


Figure  5. 
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Figure  6. 
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UART 
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TO:  

(1)  RESET  DATA  AVAILABLE  (UART  PIN  1)  AND 

(2)  CARD  READER  CONNECTOR  PIN  4  OR 
CARD  #12,  EDGE  CONNECTOR  PIN  44 

NOTE:  IN  THE  TEXT,  A  BAR  APPEARS  ABOVE 


AVAILABLE 
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CERTAIN  FUNCTIONS  (e.g.  RESET  DATA 

AVAILABLE,  ABOVE).  THIS  IS  STANDARD 
NOTATION  INDICATING  THAT  THE 
FUNCTION  IS  "ACTIVE  LOW"  (i.e.  WITH 
POSITIVE  TTL  LOGIC,  OV.) 


Figure  7. 
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The  UART  status  bits  can  be  connected  to  LEDs,  if 
desired. 

UART  Function 
Pin  #13    Parity  error 

14  Framing  error  (See  Figure  8.) 

15  Over-run  error 

UART  pins  22  (Tx  buffer  empty)  and  24  (End  of  character) 
are  not  used. 

At  this  point  in  the  modification,  the  machine  should 
transmit  and  receive,  however,  one  very  important  prob- 
lem and  one  minor  one  remain.  Because  of  the  mechani- 
cal construction  of  the  typewriter,  every  received  char- 
acter will  be  echoed  back  to  the  computer  by  the  trans- 
mitter since  the  UART  is  operating  in  full  duplex.  The 
transmitter  must  be  inhibited  during  the  receive  func- 
tion. This  is  accomplished  very  effectively.  (See  Figure  9.) 
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The  Retriggerable  One-Shot  (74122)  has  a  very  special 
property.  Once  triggered,  it  can  be  retriggered  over-and- 
over  again,  and  the  ultimate  return  to  its  stable  state  (un- 
triggered)  will  occur  one  gate  period  after  its  last  trigger. 
The  device  is  connected  to  sample  the  received  data 
line.  Any  zero  level  condition  such  as  a  start  bit  or  bit 
absence  in  the  serial  stream  will  serve  to  retrigger  the 
one-shot.  The  output  gate,  Q,  is  used  by  the  Tx  Read 
Pulse  Generator  (See  Tx  Mod)  to  inhibit  the  Tx  Read 
Pulse  during  the  Rx  function.  Note  that  a  conventional 
one-shot  will  not  perform  this  function.  Q  and  Q  are  also 
used  to  control  indicator  lamps. 

The  minor  problem  referred  to  will  not  appear  if  the 
machine  is  operated  in  idle  (reset)  mode.  If,  however,  the 
machine  is  operated  in  the  original  TX/Send  mode,  the 
terminal's  buffer  will  fill  up  with  characters  from  the 
computer.  When  the  buffer  fills  up  it  will  interrupt  typing 
and  reset  must  be  used  to  clear  the  buffer.  The  problem 
can  be  alleviated  two  ways:  (1)  Operate  in  idle  mode  at 
all  times  or  (2)  On  board  4,  cut  edge  connector  lead  #45 
and  ground  the  board  side  of  the  cut  (connector  pin  #1  is 

DECEMBER  1977 


PRAMMER 


by  XYBEK 


An  extraordinary  2k  memory  board 
for  your  Altair-bussed  computer 

*  On-board  1702A  PROM  programmer 

*  256  bytes  of  RAM  plus  space  for  1792  bytes  of  read- 

only memory  (seven  1702A  EPROMs) 

*  Supplied    with    one    1702A,    pre-programmed  with 

stand-alone    programming    software    —    no  sense 
switches  are  used 

W  Supplied  with  programming  power  supply 

*  PRAMMER's  own  on-board  clock  makes  it  compatible 

with  almost  any  Altair-bussed  system. 

*  All   read   and  write  sequences  are  generated  via  an 

board     micro-programmed     state     machine,  thus 
eliminating  all  one-shots. 

"A"    Complete  1  702A  programming  in  18  seconds 

*  Includes  complete  listings  for  PRAMSYS,  an  eleven- 

function  development  system. 

COMPLETE  KIT:  $209 

Assembled  and  tested:  $289 

Immediate  (off-the-shelf)  delivery 
California  residents  please  add  sales  tax. 
COD,  Master  Charge,  Bank Amer icard  and  Visa  accepted. 

XYBEK  •  P.O.  Box  4925  •  Stanford.  CA  94305 
Telephone:  (408)  296-8188 
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EXPANDOR'S  BLACK  BOX  PRINTER 


Cover  &  Base 
Optional 

$29.95 


Shipped  ready  to  connect  to  most  any  microprocessor 
NEW  (Not  Used)  COMPLETE  (Not  a  Kit)  90  DAY  GUARANTEE 
CHECK  THESE  OUTSTANDING  FEATURES 
•RELIABLE      •LOW  COST 


•  Parallel  Interface  Included 

•  Lightweight  (11  %  lbs.) 

•  Prints  80  columns  wide 

•  64  Character  print  set  (ASCII) 

•  Easily  maintained  by  user 

•  Parts  to  you  -  or  return  for  service 


•  Small,  portable  (4.5"  x  13"  x  10") 

•  Complete  documentation 

•  Prints  10  characters  per  second 

•  Tractor  &  pressure  feed  included 

•  Uses  standard  BW  paper 

•  Regular  typewriter/teletype  ribbon 


EVERYTHING  SUPPLIED  -  JUST  CONNECT  TO  YOUR  PARALLEL  PORT  - 
HUNDREDS  IN  USE 
Master  Charge  —  VISA  -  Check  —  Money  Order 

EXPANDOR,  INC. 

612  Beatty  Road,  Dept.  10IA,  Monroeville,  Pa.  15146 
(412)  373-0300 

(Dealer  Inquiries  Invited) 
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FINALLY  I 


6502 


ON  THE 


S100 


CGRS  MICROTECH    INTRODUCES  A 

6502  COMPUTER  SYSTEM 

mm  S1QO  STANDARD  BUS  COMPATIBLE 

■  MPU  CARD  WITH    2KRAM-4KROM  DIM  BOARD 

mm  T.  I. M.  (BS303  SYSTEM  I/O  CARD 

mm  O.M.A.  FRONT  CONTROL  PANEL 


KIT 


ASSEM 

$249.95  $299.95 


*    INTRODUCTORY  SYSTEM 

MPU     CARD  :  IK  RAM 

FRONT  PANEL  I  HEX  DISPLAY 
»  STANDARD  SYSTEM 

MPU  CARD:  IK  RAM 

T.I.M.  I/O  CARD 

snoo  MOTHERBOARD: 7  SLOT    $349  95  $449.95 
POWER  SUPPLY  8V:1QA 
±16V:  1A 

SEND  CHECK  OR  MONEY  ORDER  TO: 
CGRS  MICROTECH 
P.O.  BOX  36S 

SOUTHAMPTON,  PA  1B966 
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INVENTORY  CONTROL 

A  complete  package  for  retail  and  wholesale 
businesses  designed  by  21st  Century  Enter- 
prises, Inc. 

This  system  keeps  track  of  orders,  sales,  returns  and 
shipments  as  well  as  a  detailed  inventory.  Special 
features  of  this  program  include  inventory  age  and  an 
immediate  alarm  for  products  which  fall  below 
minimum  stocking  requirements.  In  addition  it  pro- 
duces a  sheet  for  physical  inventory  counting. 

A  series  of  nine  informative  reports  are  generated 
by  the  package: 

(1)  A  detail  inventory  report 

(2)  An  inventory  status  report 

(3)  An  on  order  report 

(4)  An  order  exception  report 

(5)  An  analysis  by  cost 

(6)  A  physical  inventory  list 

(7)  A  period  to  date  report 

(8)  A  year  to  date  report 

(9)  A  minimum  quanity  search. 

This  program  is  designed  to  operate  on  the  North 
Star  Micro-Disk  System.  (Soon  to  be  available  on 
Micromations  Macro  Disk). 

For  Additional  Information 

NEIGHBORHOOD  COMPUTER  STORE 
4902  -  34th  No.  20 
Lubbock,  Texas  79410 
(806)  797-1468 
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ground).  The  latter  is  recommended.  This  keeps  the 
delay  line  memory  in  a  reset  condition. 

One  additional  mod  should  be  implemented.  On  the 
back  of  the  motherboard  (the  card  socket  complex), 
locate  and  label  three  leads  from  the  typewriter  connec- 
tor as  follows: 

Card#  Edge  Connector  Connector  Function 

12              Pin  #72  Pin  #50  Rx  mode  indicator  lead 

12                    21  52  Tx  mode  indicator  lead 

2                       5  53  Send  mode  indicator  lead 

After  labeling  remove  these  wires  from  the  sockets 
(they  should  pull  off)  and  connect  the  wires,  not  the 
socket  pins,  as  follows: 

Rx  mode  indicator  lead  —  connect  to  74122  Q 
Tx  mode  indicator  lead  —  connect  to  74122  Q 
Send  mode  indicator  lead  —  connect  to  74122  Q 
This  enables  these  indicator  lamps  in  the  modified 
typewriter  to  show  Tx/Send  and  Rx  status. 

When  connecting  wires  to  the  card  sockets,  female 
pins,  which  have  been  removed  from  the  same  type  of 
connector  used  for  Input/Output  by  the  original  ter- 
minal, will  fit  nicely  over  the  wire  wrap  pins  of  the  card 
sockets.  If  wires  are  removed  from  card  sockets,  it  is 
strongly  advised  that  the  be  first  labelled  carefully. 
There  is  no  need  to  disturb  wire  wrap  leads. 

Connector  leads  to  the  card  sockets  (all  white  in  the 
prototype)  often  connect  to  more  than  one  socket.  If 
they  do  not  appear  on  the  indicated  pins,  they  may  be 
plugged  onto  another  socket  and  connected  by  wire 
wrap  leads.  If  this  is  encountered,  a  little  tracing  with  an 
ohmetershould  straighten  it  out. 

Now  a  couple  of  afterthoughts.  None  of  these  mods 
will  impair  the  original  circuits.  If  desired,  the  original 
form  can  be  restored  by  "undoing"  the  mods. 

The  implementor  of  these  mods  may  discover  that 
several  of  the  original  cards  can  be  pulled  without  affect- 
ing the  modified  terminal.  This  is  OK,  but  it  is  suggested 
that  power  supply  voltages  in  particular,  and  performance 
in  general,  be  monitored  carefully  if  and  as  this  is  done.  I 
had  not  done  this  permanently  at  the  time  of  this  writing. 

The  470  ohm  pullup  resistors  used  on  the  serial  data 
lines  may  not  be  necessary.  They  were  used  in  the  proto- 
type because  an  occasional  transient  of  obscure  origin 
caused  an  erroneous  character  to  be  transmitted  or 
received. 

The  modified  terminal  should  be  operated  off-line 
with  reset  actuated. 

Anyone  who  implements  these  mods  should  study 
and  understand  them  before  starting  to  modify.  It  is 
highly  advisable  to  "test  as  you  go."  The  prototype 
machine  showed  signs  of  minor  mods  when  purchased. 
There  is  no  guarantee  that  all  machines  are  alike  or  in 
the  same  state  of  repair.  If  help  is  needed,  you  can  con- 
tact me  through  the  Chesapeake  Microcomputer  Club, 
Inc.,  236  St.  David  Court,  X4,  Cockeysville,  MD  21030. 

HINDSIGHT  COMMENTS 

In  the  prototype  a  General  Instrument  AY-5-1013  (A) 
UART  was  used.  This  does  not  require  an  external  reset 
before  it  will  operate  (Note  that  pin  21  is  grounded).  Un- 
fortunately, some  other  pin  compatible  UARTs  do  re- 
quire an  external  reset.  This  can  easily  be  accomplished 
with  a  S.P.S.T.  normally  open,  pushbutton  switch  and 
one  of  the  spare  sections  of  a  7404  hex  inverter.  See 
Figure  10.  A  nicer  approach  is  to  connect  this  to  the  ex- 
isting typewriter  reset  bus.  See  Figure  11. 

Some  typewriters  require  more  energy  than  the  proto- 
type in  the  read  pulse  generated  in  Figure  7.  This  can  be 
provided  by  increasing  the  value  of  the  0.47  capacitor. 
In  the  case  of  two  other  machines,  a  value  of  4.0/if  was 
required.  If  the  modified  machine  skips  characters  this 
should  be  checked. 
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Figure  11. 


In  the  text  a  green  test  point  on  board  #7  is  referred  to. 
As  fate  would  have  it,  this  test  point  in  many  machines 
is  white.  To  be  sure  that  the  proper  test  point  is  located, 
place  board  #7  on  a  table  with  the  back  side  (the  side 
without  any  components)  up  and  with  the  edge  connec- 
tor toward  the  observer.  The  test  point  is  the  second 
from  the  right.  As  a  further  check,  this  point  ties  directly 
to  the  collector  of  a  transistor  which  is  one  of  two  used 
in  a  free-running  multivibrator  circuit. 

TESTING  AFTER  MODIFICATION 

A  very  useful  test  of  the  machine  can  be  made  by  con- 
necting the  serial  output  to  the  serial  input  and  typing 
(quickly)  a  single,  printing  character.  The  machine 
should  print  a  second  character,  hopefully  the  same. 
The  TX/Send  and  Receive  lights  should  also  function 
during  this  test.  Remember,  the  machine  is  inherently  a 
half-duplex  device  and  is  forced  to  receive  mode  any 
time  a  character  appears  on  the  serial  input  line. 

Many  full  duplex  machines  require  loop-back  (echo  of 
the  serial  output  back  to  the  serial  input)  to  function  pro- 
perly. This  machine  does  not  need  or  want  this  and,  if 
provided  by  the  associated  computer,  it  should  be  dis- 
able, if  at  all  possible.  If  echo  is  provided  by  hard  wire, 
e.g.  with  MIKBUG,  the  circuit  can  usually  be  disabled 
with  a  board  cut  and/or  jumpering.  If  echo  is  provided  by 
firmware,  e.g.  The  System  Monitor  ROM,  it  may  or  may 
not  be  possible  to  disable  it.  For  example,  this  is  a  delet- 
able  option  with  MINIBUG  II.  It  is  evidently  not  deletable 
with  the  Technico  T.I.  9900  Monitor  ROM. 

The  use  of  a  good  oscilloscope  with  a  calibrated  time 
base  is  highly  recommended  in  checking  out  the 
machine.  Either  this  or  a  frequency  counter  may  be  used 
\w  setting  up  bit  rate.  The  latter  becomes  particularly  im- 
portant when  test  typing  from  someone  else's  cassette 
tapes.  Needless  to  say,  the  bit  rates  must  match  closely 
since  bit  synch  is  not  used. 

When  using  A.C.  powered  test  equipment  the  user 
should  be  extremely  cautious  with  ICs  —  particularly 
the  UART.  Be  absolutely  sure  that  a  good  ground  con- 
nection is  used  between  equipments.  Test  probes  with 
large  isolating  resistors  are  also  to  be  preferred. 

Solder  all  connections  neatly  and  carefully  with  a  hot, 
low  wattage  iron  employing  a  grade  of  solder  intended 
for  use  with  microcircuits.  Excessive  resin,  which  may 
contain  particles  of  carbon,  tiny  beads  of  solder  or  other 
contamination  can  prevent  a  UART  from  working. 

I  am  quite  interested  in  how  the  implementation  of 
these  mods  is  proceeding.  Share  your  experiences  with 
us  by  contacting  us  through  the  magazine  or  the  club. 
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Above  is  a  MIKBUG™  memory  dump  of  a  simple,  do 
nothing,  fun  program  that  readers  with  an  M6800  MPU,  a 
MIKBUG  ROM  and  little  troops  may  find  interesting. 
Below  is  a  run  of  the  program. 


I  AM  A  COMPUTER.  I  AM  THINKING  OF  A  NUMBER  FROM  0  TO  9. 
TRY  TO  GUESS  IT. 


YOU  GUESSED  WRONG.  TRY  AGAIN. 
3 

YOU  GUESSED  WRONG  AGAIN,  DUMMY!!  TRY  AGAIN. 
A 

I  SAID  A  NUMBER  FROM  ZERO  TO  NINE,  DUMDUM.  DON'T  TRY  TO  USE 
THE  WHOLE  CHARACTER  SET!!!!. 

5 

BOY!  YOU  REALLY  AIN't  TOO  BRIGHT.  OH  WELL,  I'LL  TRY  TO  BE 

PATIENT.  TRY  AGAIN. 

1 

WRONG  AGAIN!!!!!  THAT  DOES  IT,  KNUCKLEHEAD.  I'M  TIRED  OF 
PLAYING  —  LET'S  QUIT. 

9 

CAN'T  YOU  READ,  YOYO?  I  SAID  LET'S  QUIT!!!! 
6 
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Multivibrators 

by  James  O.  Kendrick,  Jr. 


Multivibrators  are  used  in  computer  hardware  to  go 
from  a  high  level  to  a  low  level.  With  positive  logic  it 
would  be  binary  1  as  high  and  zero  as  low,  whereas  just 
the  opposite  is  true  of  negative  logic.  There  are  three 
types  of  multivibrators:  the  astable,  monostable,  and 
bistable.  Although  it  is  the  bistable  that  is  of  most  inter- 
est to  computer  hobbyists,  I  will  touch  briefly  on  the 
other  two. 

THE  ASTABLE 

The  astable  is  made  up  of  two  stages  using  AC  coupl- 
ing and  each  stage  being  phase-inverted  and  positive 
feedback  coupling.  This  causes  continuing  oscillation. 
When  Tr1  is  on  Tr2  is  off.  This  will  cause  the  base  volt- 
age of  the  Tr2  to  reach  exponentially  that  of  the  supply 
voltage.  The  collector  voltage  in  turn  will  start  to  drop 
and  be  coupled  to  the  base  of  Tr1.  Tr1  will  now  start  to 
turn  off  and  an  apparent  rise  in  collector  voltage  will  oc- 
cur. Simultaneously,  the  base  current  of  Tr2  will  in- 
crease, reducing  its  collector  voltage.  The  switching  of 
on  and  off  states  will  be  completed  when  Tr2  reaches 
saturation.  When  designing  this  type  of  circuit  it  is  im- 
perative that  the  base-emitter  be  protected  with  high- 
speed diodes,  and  the  Vcbo  has  to  twice  that  or  better  of 
the  Vcc.  This  applies  to  when  the  collector  is  twice  the 
plus  Vcc  in  relation  to  the  base  that  is  reverse-based. 

The  astable  multivibrator  is  useful  where  there  is  a 
need  for  successive  repetitive  pulses  such  as  in  PCM 
work. 

THE  MONOSTABLE 

The  monostable  vibrator  operates  on  both  AC  and  DC 
coupling.  This  will  allow  it  to  rest,  and  then  to  be  quasi- 
stable  by  an  external  pulse.  When  the  vibrator  is  in  the 
quasi-stable  state,  the  circuit  is  usually  turned  on  by  the 
input's  negative  edge.  If  the  positive  half  of  the  input 
happens  to  offset  the  quasi-stable  state,  it  will  cause  a 
premature  resetting  of  the  circuit.  This  is  usually  over- 
come by  adding  a  diode  and  a  resistor  to  the  base  of  Tr1 . 
It  can  also  be  overcome  by  coupling  a  capacitor-resistor 
from  base  to  emitter  of  Tr2.  The  values  of  R5  and  R1  are 
approximately  the  same.  If  high  speed  application  is  in- 
volved a  diode  is  put  across  R5.  It  is  interesting  to  note 
that  if  pnp  transistors  are  used  rather  than  npn,  as  in  the 
above  circuits,  and  supply  voltages  and  diodes  are 
reversed,  the  waveforms  will  be  just  the  opposite. 

The  monostable  multivibrator  is  usually  applicable  to 
power  supplies. 

THE  BISTABLE 

The  bistable  multivibrator  is  the  one  that  is  of  most  in- 
terest to  the  computer  hobbyist.  It  is  used  in  central  pro- 
cessing unit's  register  as  the  binary  counter.  It  can  be 
used  in  memory  and  is  the  heart  of  all  frequency 
counters.  The  bistable  multivibrator  is  essentially  an 
astable  type  except  that  there  are  two  DC  couplings  in- 
stead of  the  AC  and  DC.  The  circuit  switches  between 
two  different  stable  states,  the  triggering  being  an  exter- 
nal pulse.  The  heart  of  the  bistable  is  the  integrated  cir- 
cuit. There  are  exceptions,  though,  when  an  IC  is  not  us- 
ed. They  are  when  input  and  output  conditions  are  such 
that  IC  compatibility  would  be  impossible,  when  there  is 
low  power  dissipation,  when  low  or  high  speed  is 


necessary  and  also  involving  only  a  simple  counter. 
When  not  using  the  IC  scheme,  we  will  be  involved  with 
transistor  configurations. 

It  is  the  IC  configuration  involving  the  concept  of 
logic  about  which  we  shall  be  most  concerned.  The 
basic  rule  that  applies  to  bistables  is  that  they  must 
have  a  memory,  which  means  when  the  external  signal 
has  been  removed  they  will  stay  in  the  state  of  that 
signal.  This  is  often  referred  to  as  a  flip-flop  condition. 

The  bistable  IC  is  classified  according  to  its  trigger- 
ing level  or  threshold  and  also  transient  or  edge  trigger- 
ing. The  first  consideration  is  concerned  with  the  way 
the  output  changes  when  the  input  is  at  its  threshold  or 
triggering  level.  For  example,  if  we  were  to  go  from  a 
+  5V  input  to  a  +15V  there  would  obviously  be  a 
change  in  amplitude  of  the  output  waveform  and  per- 
haps a  change  in  the  shape  of  the  waveform  itself, 
which  we  shall  discuss  later.  The  second  condition  is 
when  the  clock  within  the  IC  itself  changes  state,  often 
referred  to  as  toggling. 

The  most  often-discussed  and  perhaps  simplest  bi- 
stable or  flip-flop  is  the  R-S.  It  is  two  NOR  or  NAND 
gates  that  are  coupled  in  a  cross-like  manner,  often  called 
latching.  There  are  generally  two  inputs,  the  R  (reset, 
often  called  C  (clear),  and  the  S  (set)  input.  The  output  of 
the  gates  are  called  Q  and  Q.  This  means  that  the  output 
states  are  completely  opposite.  But  when  R  and  S  are 
zero,  then  Q  and  Q  will  be  one  when  using  the  NAND 
gate  configuration.  The  truth  table  for  both  the  NAND 
gate  and  NOR  gate  bistable  is  given  in  Figure  3.  Figures 
3  and  4  show  the  relationship  of  the  R-S  to  the  truth 
table.  It  will  be  noticed  that  the  second  and  third  lines  of 
the  table  represent  the  reset  and  set  input  respectively. 
When  there  is  a  one  on  the  set  input  and  a  zero  on  the 
reset,  this  will  trigger  output  (Q)  to  zero,  while  (Q)  will  be 
a  one.  From  the  table  the  reader  will  be  able  to  discern 
that  the  direct  opposite  is  true  of  line  three  for  all  condi- 
tions. The  fourth  line  states  that  when  there  is  a  1  on  R 
of  Gate  1,  still  using  two  NAND  gates,  and  S  on  Gate  2  is 
a  1,  and  there  is  a  zero  on  Q  going  to  the  other  input  of 
Gate  1,  this  ultimately  has  not  altered  the  Q  output  from 
that  of  line  three.  This  type  of  situation  is  truly  that  of  a 
multivibrator.  From  the  information  given  so  far  abou\ 
the  R-S  truth  table  the  reader  will  be  able  to  make  up  dif- 
ferent logic  equations  of  his  own.  The  complete  R-S 
principle  works  on  the  idea  of  regeneration. 

As  I  mentioned  previously  the  subject  of  waveform 
would  be  discussed  when  working  with  an  R-S  con- 
figuration. The  diagram  in  Figure  4  will  show  the  type  of 
action  that  is  involved  when  a  sinusoidal  waveform, 
namely  AC  is  applied  to  the  input,  there  will  be  a  square 
wave  output  that  has  a  rise  and  fall  time  of  approximate- 
ly 10  to  15  nanoseconds.  The  triggering  voltage  of  most 
standard  gates  has  to  be  approximately  one  volt,  which 
means  that  it  is  not  in  range  of  the  threshold  level,  thus 
accomplishing  triggering. 

THE  R-S-T  FLIP-FLOP 

The  next  member  in  the  family  of  bistables  is  the  R-S-T 
flip-flop.  The  T  in  this  case  denotes  toggle  or  triggering 
terminal.  It  is  this  type  that  belongs  to  the  edge-triggered 
classification.  It  will  change  condition  or  state  up-going 
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Figure  1.  It  is  seen  with  the  astable  vibrator,  as  shown 
in  the  waveforms,  that  when  Tr1  is  turning  off  the  collec- 
tor voltage  increases  which  in  turn  increases  Tr2's  base 
current.  When  Tr2  has  reached  saturation,  then  both  Tr1 
and  Tr2  will  turn  off.  The  voltage  on  the  base  of  Tr1  will 
then  rise  according  to  C1  and  R1's  time  constant. 


Figure  2.  The  input  is  coupled  to  TM  by  C3.  When  the 
downgoing  negative  edge  of  the  input  reaches  Tr1,  then 
its  collector  voltage  will  rise  which  in  turn  will  cause  the 
base  voltage  of  Tr2  to  increase.  After  Tr2  has  reached 
saturation  it  will  turn  off;  therefore  the  collector  voltage 
of  Tr2  will  drop,  in  turn  turning  off  Tr1.  It  will  be  noted 
that  C2  reduces  Tr2  turnoff  time. 
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Figure  3.  The  truth  table  follow  the  rules  for  any  logic 
circuit  bistable  multivibrator.  In  this  case  we  are  using 
the  NAND  gate  configuration. 


_ I  GATE  2|Q.  m 

Igate  3  JO— *- 


Figure  4.  The  inverter  circuit  is  used  as  the  follower 
when  we  want  to  change  the  input  waveform  into  a  dif- 
ferent output  wave. 


GATE  1 


QA 

TA 

QB 

TB 

QB 

INPUT  - 


1 


Figure  5.  The  OR  gate  is  added  to  be  able  to  count  or 
divide  by  three  by  using  an  input  and  three  outputs. 
Note  that  on  QA  and  QB  there  is  only  one  pulse  with  QB 
one  clock  cycle  ahead  of  QA,  and  that  on  TA  and  TB 
there  are  two  pulses  with  TB  ahead  of  TA.  This  timing 
sequence  enables  the  counter  to  set  and  reset. 
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or  down-going  change  of  the  input  which  is  the  T  ter- 
minal. This  is  shown  in  Figure  5.  When  an  R-S-T  is  pur- 
chased, the  user  can  apply  it  as  an  R-S-T  flip-flop  or  if  he 
wishes  use  it  just  as  an  R-S  simply  by  not  connecting 
the  T  into  the  circuit. 

The  R-S-T  is  particularly  useful  as  a  frequency 
counter.  This  can  be  accomplished  by  a  down  signal  on 
T  which  causes  the  output  at  Q  to  change,  hence  alter- 
nating between  different  inputs  at  T  brings  about  a 
change  on  Q's  output.  This  type  of  action  produces  an 
output  that  has  half  the  number  of  pulses  in  a  given 
alloted  time  period.  The  output  at  Q  is  always  a  square 
wave  provided  that  T's  pulses  are  of  the  same  time  fac- 
tor. This  is  shown  in  Figure  6. 

The  flip-flops  when  connected  in  series  will  divide  by 
a  power  of  two,  four,  eight,  sixteen,  etc.,  depending  on 
how  many  there  are  in  series.  When  using  such  an  arrange- 
ment as  a  frequency  counter,  the  answer  will  be  based 
on  the  number  of  flip-flops  used  and  will  often  be  a 
number  that  is  twice  the  number  of  flip-flops.  For  exam- 
ple, with  two  flip-flops  in  series  the  answer  would  be 
four,  with  eight  flip-flops  the  quotient  is  sixteen,  etc. 
When  the  count  is  completed  it  will  automatically  start 
the  cycle  over  again. 

The  counter  first  begins  counting  by  making  sure  that 
the  Q  outputs  are  all  set  to  zero.  For  the  rest  of  the 
discussion  on  the  R-S-T  flip-flop,  we  shall  be  working 
with  the  four-stage  counter.  After  the  counter  has  been 
set  to  zero,  a  certain  number  of  pulses  are  applied  to  the 
input,  this  input  is  usually  denoted  by  2n,  the  n  denoting 
the  number  of  flip-flops  in  series.  The  example  in  Figure 
7  shows  more  clearly  how  a  four-stage  works. 

It  is  often  advantageous  to  use  an  AND  gate  when 
working  with  an  R-S-T  combination.  This  will  enhance 
the  dividing  frequency  of  the  counter  itself.  The  idea  is 
to  allow  the  counter  to  divide  to  the  "last  count."1  It  will 
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also  enhance  the  ability  of  the  counter  to  handle  the  odd 
digits  as  well  as  the  even  ones.  When  using  an  AND 
gate,  if  the  flip-flop  is  set  to  zero,  then  this  will  auto- 
matically start  the  counting  sequence.  This  is  done  with 
one  input  of  the  AND  input  being  connected  to  Q  's  out- 
put of  the  R-S-T  which  is  set  to  1  at  the  start.  The  first  in- 
put that  is  high  on  the  AND  gates  will  not  cause  the 
R-S-T's  to  change  state,  but  when  it  goes  to  zero,  the 
flip-flop  at  (A)  will  toggle  to  one.  The  second  flip-flop 
does  not  change  its  state  because  the  input  at  TB  has 
not  fallen.  The  input  then  goes  back  to  high,  which  does 
not  affect  the  change  of  either  flip-flop,  but  when  the  in- 
put goes  to  zero,  flip-flop  (A)  will  change  to  a  zero  at  the 
QA  output  and  the  second  flip-flop  will  toggle,  and  the 
output  at  QB  goes  to  one  and  Gate  1,  which  is  tied  to  the 
output  of  QB,  will  become  inhibited.  At  this  point  the 
second  gate  will  be  enabled.  When  the  input  rises  and 
falls  again  it  will  go  to  the  second  AND  gate,  whose  out- 
put is  tied  to  the  input  of  an  OR  gate  that  is  connected 
to  QA,  its  state  still  remaining  at  zero.  Flip-flop  B  will 
also  toggle  to  zero,  and  the  count  starts  all  over. 

The  R-S-T  counter  is  a  serial  counter  because  each 
stage  has  to  wait  for  the  pulse  from  the  preceding  flip-flop. 

The  next  flip-flop  is  the  J-K  device.  This  is  a  synchron- 
ous flip-flop  because  of  the  fact  that  the  clock  terminal 
which  corresponds  to  the  toggle  of  the  R-S-T  has  its  out- 
put synchronized  to  the  J  and  K  input  signal.  The  R-S-T 
is  asynchronous  because  the  output  is  not  in  correlation 
with  its  input. 

The  operation  of  the  J-K  goes  according  to  its  truth 
table. 

The  terminals  J  and  K  are  the  inputs  but  do  not  neces- 
sarily affect  Q's  output.  They  do  determine,  however,- 
what  happens  at  Q  on  the  downgoing  or  upgoing  pulse  at 
the  clock  terminal.  This  a  synchronized  output  because 
it  changed  with  the  changes  on  the  clock  terminal. 

The  J  and  K  terminals  are  either  OR  or  AND  gates. 
When  using  the  OR  gate,  a  1  that  is  applied  to  one  of  the 
multiple  inputs  will  cause  it  to  trigger  so  as  to  have  an 
output  at  Q.  However,  if  an  AND  gate  with  multiple  in- 
puts is  used  all  the  J's  or  K's  must  have  a  1. 

Sometimes  in  logic  design  it  will  be  necessary  to  tie 
the  J  and  K  inputs  together  and  apply  a  trigger  signal  at 
that  junction.  This  will  also  act  as  a  clock  terminal. 

As  I  had  said  previously  the  J-K  operates  on  the  prin- 
ciple of  the  truth  table.  When  QA  and  QB  are  both  zero  at 
the  first  count  and  a  pulse  arrives  on  the  J-K  terminals, 
then  on  the  first  flip-flop  QA  will  toggle  to  a  one  and  on 
the  second  flip-flop,  QB  will  remain  at  zero.  At  the  next 
input  pulse  QA  will  toggle  again  but  this  time  QB  will 
have  a  one  on  its  terminal.  When  the  third  pulse  arrives 
QA  will  still  be  zero  and  QB  will  be  zero.  This  will  start  the 
count  over  again.  These  pulses  are  all  "down-going 
pulses."  If  a  square  wave  is  used  at  the  input,  then  the 
output  waves  at  QA  and  QB  will  be  the  same  rectangular 
waveform  as  on  the  "down-going  pulse"  except  that 
there  is  no  phase  relationship  between  the  high  and  low 
cycle. 

The  last  flip-flop  to  be  considered  is  the  shift  register, 
the  flip-flops  are  connected  together  as  stages  or  a  staged 
flip-flop.  Each  flip-flop  has  an  input  and  four  outputs,  in 
addition  to  a  clock  and  reset  terminal. 

The  often  used  application  of  a  shift  register  is  the 
conversion  of  "serial  data"  into  "parallel  data."  This 
principle  applies  especially  to  calculators.  For  example, 
when  multiplying  10  x  2,  it  will  be  fed  into  the  logic  cir- 
cuitry one  at  a  time  by  the  user.  The  answer  20  is  read  by 
the  LED's  coming  on  all  at  the  same  time  or  in  parallel. 

REFERENCES 

1.  Streater,  Jack  W.,  How  to  Use  Integrated  Circuit  Logic 
Elements,  1969. 

2.  Ward,  Brice,  Solid-state  Circuits  Guidebook,  1974. 
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outside  the  U.S.A. 
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Miniature  Temperature  Switches 

This  is  an  entirely  new  approach  to  tempera- 
ture sensing  and  control.  Hermetically  sealed 
sensors  are  corrosion  and  explosion  proof.  No 
bi-metallic  elements  are  used.  Principle  of 
operation  is  based  upon  a  new  electro-ceramic 
technology. 


Self-Study  Microcomputer 
Training  System 

Integrated  Computer  Systems,  Inc.  intro- 
duces the  beginner-oriented,  8080A-based 
"Self-Study  Microcomputer  Software/Hardware 
Training  Course."  With  built-in  keyboard  and 
display,  no  expensive  teletype  or  CRT  terminal 
is  required. 


Units  feature  small  size  (.25"  O.D.  x  .5" 
length)  for  fast  response.  Device  is  designed 
for  more  than  three  million  operations  at  full 
rated  load.  Switches  may  be  specified  for  N.O. 
(normally  open),  N.C.  (normally  closed),  or  a 
combination  in  a  SPST  (single  pole,  double 
throw)  switch  configuration.  A  metal  package 
may  be  specified  for  high  temperature  applica- 
tions. Switch  temperatures  are  available  from 
- 50°C  and  up. 

For  more  information  contact  Midwest  Com- 
ponents, Inc.,  P.O.  Box  787,  Muskegon,  Ml 
49443,  (616)  777-2602. 
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Microprocessor  Protection 

Lightning  and  heavy-duty  electrical  equip- 
ment often  creates  power-line  surges  and  tran- 
sients. These  can  cause  extensive  damage  to 
valuable  microprocessors  and  peripherals. 

Electronic  Specialists  is  announcing  a  line- 
cord  transient  suppressor  which  will  absorb  re- 
peated power  surges,  protecting  delicate 
equipment. 

Available  in  2  prong  plug/socket  ($1 1.50)  or  3 
prong  plug/socket  ($14.50),  these  units  are  also 
available  with  integral  power  line  hash  filtering. 

For  more  information  contact,  Electronic 
Specialists,  Box  122,  Natick,  MA  01760. 
CIRCLE  INQUIRY  NO.  142 

Hall  Effect  Electronic  Switch 

The  TL170  is  a  bipolar  magnetically- 
activated  electronic  switch  that  uses  the  Hall 
effect  for  sensing  a  magnetic  field.  It  performs 
electrical  switching  with  hysteresis. 


Designed  for  use  in  the  home  or  office,  this 
course  (No.  126)  includes  all  system  hardware, 
software  and  information  best  suited  for  learn- 
ing to  program  and  fully  use  an  8080-type  micro- 
computer system.  The  650-page  workbook/text 
teaches  8080  instructions  1-by-1,  programm- 
ing, debugging  and  hardware  interfacing 
through  33  hands-on  exercises.  System  price: 
$545.00  (power  supply  optional). 

For  further  information,  contact  Integrated 
Computer  Systems,  Inc.,  4445  Overland  Ave., 
Culver  City,  CA  90230,  (213)  559-9265. 
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This  electronic  switch  is  offered  in  a  three- 


Computers  We  Stock 

IMSAI 

699. 

S0L20 

1095. 

Cromenco  Z2 

595. 

Apply  II  (16K) 

1698. 

Compucolor 

2750. 

Poly  88 

735. 

Xitan  I 

769. 

Vector  Graphics 

619. 

Alpha  Micro  System 

1495. 

Essential 
Accoutrements 


TEXAS  INST 
Lo  Profile  Sockets 


Pin 


1 

1 

10 

100* 

8 

.30 

2.50 

20.00 

14 

.25 

2.00 

18.00 

16 

.27 

2.20 

20.00 

18 

.40 

3.20 

27.00 

20 

80 

6.00 

40.00 

22 

50 

4.00 

30.00 

24 

50 

4.00 

30.00 

28 

50 

4.00 

30.00 

40 

50 

4.00 

30.00 

*Write  for  1K^p  pricing 


Common  DB  Series 
Connector 


DB  9P 
DB  9S 
DB15P 
DB15S 
DB25P 
DB25S 
DC37P 
DC37S 
DD50P 
DD50S 


1 

1.10 
1.50 
1.50 
2.25 
2.25 
3.25 
2.95 
4.90 
3.90 
6.50 


10 
1.00 
1.40 
1.40 
2.00 
2.00 
3.10 
2.75 
4.50 
3.50 
6.00 


100* 
.80 
1.15 
1.15 
1.75 
1.80 
2.75 
2.50 
4.00 
3.25 
5.40 


We  stock  a  complete  line 
of  7400,  74LS,  4000  CMOS 


FULL  ASCII  UPPER/LOWER  CASE 

COMPUTER  KEYBOARDS 

Used  Guaranteed  Working 


i 


Kim  hm-~ 


Single  Supply  +5v  @  800  ma 
Schematics  Included 
Basic  Keyboard  S45.00 
Add:  $5.00  for  Upper  Case  Alpha 
S10.00  for  Numeric  Keypad 
S5.00  Misc.  Function  Switch 
$40.00  Metal  Case  w/bottom 
$45.00  Metal  with  Walnut  Ends 
$1.50  Connector 
$2.00  for  10  Extra  Switches 


Computer  Components 

5848  Sepulveda  Blvd.,  Van  Nuys,  CA  91411  (213)  786-7411 
4705  Artesia  Blvd.,  Lawndale,  CA  90260  (213)  370-4842 


B  of  A  and  MC  Welcome 
Terms:  Min  order  $10.00 
add  $2.00  P  and  H  if  order  $25.00 
Post  Paid  US  if  U.P.S.  plus  over  $25.00 
All  orders  U.S.  Currency 


Memory  Modules  We  Stock 


SSM  MB7  200ns16K  525 
Industrial  \i  Systems  8K  229 
SPACEBYTE16K  Static  599 
SSM  MB7  450ns  8K  199 
Vector  Graphics  250ns  8K  269 


DIP  Switches 


1 

10 

100 

4 

1.85 

1.65 

1.45 

5 

1.85 

1.65 

1.45 

6 

1.85 

1.65 

1.45 

7 

2.00 

1.80 

1.60 

8 

2.20 

1.90 

1.70 

9 

2.30 

2.10 

1.75 

10 

2.40 

2.20 

1.80 
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pin  TO-92  SILECT*  plastic  package.  It  is  priced 
at  36c  in  100-piece  quantities.  The  device  con- 
sists of  a  silicon  Hall  sensor,  signal  condition- 
ing and  hysteresis  function  and  an  output 
stage  integrated  onto  a  monolithic  chip. 

The  output  of  the  TL170  can  be  interfaced 
directly  with  TTL  or  MOS  logic  circuits.  Ap- 
plications include  keyboard,  limit,  push  button 
and  proximity  switches,  as  well  as  virtually  any 
switch  application. 

For  further  information  contact  Texas  Instru- 
ments Inc.,  P.O.  Box  5012,  M/S  308  (Attn: 
TL170),  Dallas,  TX  75222. 

CIRCLE  INQUIRY  NO.  146 


A78M00  &  A79M00  Voltage 
Regulators 

The  TO-202  plastic  power  package  offering 
substantial  savings  is  now  being  used  for  the 
MA78M00  and  mA79M00  series  of  voltage 
regulators  from  Texas  Instruments. 

i 

TO-202 


vice,  P.O.  Box  5012,  M/S308  (Attn:  A78M00KD, 
A79M00KD),  Dallas,  TX  75222,  (214)  238-3527. 
CIRCLE  INQUIRY  NO.  14d 

Alphanumeric  Printer  MP  580 

The  Printer  MP  580  is  a  serial  printer;  print- 
ing is  performed  from  left  to  right  by  a  mobile 
head  with  7  printing  electrodes;  the  character 
is  printed  on  the  paper  by  a  dot  matrix  gener- 
ated by  the  control  logic.  The  printing  process 
is  of  the  non-impact  type  on  metallized,  elec- 
trosensitive  paper  on  which  the  printed 
characters  are  permanently  recorded. 


PRINTER  MP  580 


systems  having  ±  12V  supplies  instead  of  the 
previously  required  ±  15V.  The  DAC80A  is  pin 
compatible  with  the  DAC80  and  meets  all  its 
specs  with  power  supplies  ranging  from 
±  11.4V  to  ±  16.0V. 


In  100-piece  quantities,  TO-202  packaged 
devices  in  the  ^<A78M00  series  are  $0.49  and 
P/A79M00  regulators  are  $0.54,  while  the  TO-220 
prices  are  $0.94  and  $1.02  respectively  in  the 
same  quantities.  Tl  will  continue  to  offer  these 
voltage  regulators  in  the  TI-220  packages. 

For  further  information,  contact  Texas  Instru- 
ments, Incorporated,  Inquiry  Answering  Ser- 


Input/Output  levels  are  TTL/CMOS  compat- 
ible fan  out  2  Standard  TTL.  Print  command  is 
DC  coupled  low  to  high.  Input  data  is  6  bit 
parallel  column  serial  according  to  ASCII  code. 
Address  output  is  6  bit  binary  coded  positive 
logic  (for  parallel  interface). 

For  further  information  contact  Gertsch 
Brutsch  AG,  Hertistrasse  25,  CH-8304 
Wallisellen,  Switzerland. 

CIRCLE  INQUIRY  NO.  14A 


12-Bit  D/A  Operates  from 
±  12V  Supplies 

A  recent  addition  to  the  popular  DAC80  fami- 
ly now  makes  it  possible  for  designers  to  use 
this   industry  standard   D/A  converter  in 


This  extends  applications  of  the  DAC80  into 
microprocessor  systems  and  other  systems 
using  semiconductor  memory.  Other  perfor- 
mance characteristics  of  the  DAC80  are  unaf- 
fected. 

Contained  in  a  dual-in-line  ceramic  package, 
the  DAC80Z  is  priced  at  $19.50  in  quantities  of 
100.  For  more  information  contact  Burr-Brown, 
International  Airport  Industrial  Park,  Tucson, 
AZ  85734,  (602)  294-1431. 
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Breadboard  II 

The  Breadboard  II  has  3208  solderless  plug- 
in  tie-points  on  a  universal  .1"  x  .1"  matrix.  It 
will  accept  all  DIP'S  and  components  with  leads 
up  to  .032"  diameter.  No  special  patch  cords 
are  required,  and  it  comes  fully  assembled. 

This  version  of  Breadboard  II  replaces  the 
earlier  version,  and  has  a  matrix  that  is  com- 
prised of  2,776  tie-points  (512  terminals  with  5 
points  each  and  54  terminals  with  4  points 
each)  while  the  distribution  matrix  provides 
432  tie-points  (3  buses  or  48  points  on  each  of 
three  strips). 


niMOUIKIIIG  Orange  County's 
Ulast  Conuenient 
&  most  Affordable 
Computer  Store 


WE  OFFER  A  COMPLETE  LINE  OF  MICROCOMPUTERS, 
PERIPHERALS  AND  ACCESSORIES  — 


IMSAI 

CROMEMCO 
BYTE  8 


SEALS 
HAZELTINE 


PRINTERS 

BOOKS 

MAGAZINES 


BYTE 

SHOP 


VISIT  OUR  STORE  AND  SEE  THE  LATEST  IN 
AFFORDABLE  COMPUTERS 


674  EL  CAMINO  REAL 
EL  CAMINO  PLAZA 
TUSTIN,  CA  92680 
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Announcing 

SORD 

Multi-purpose  Stand  Alone  System 

M220 


Z-80  on  S-100 


In  the  low  price  system  range,  SORD  introduces  a  versatile  computer  .  .  .  fully 
packed  4  key  components  and  powerful  software  .  .  .  Z-80  CPU  on  S-100  bus,  CRT 
monitor  display,  minifloppy  diskette  and  discharged-type  printer .  .  .  High  speed 
extended  BASIC  for  data  processing. 
It's  SORD  SMALL  BUSINESS  COMPUTER  M220. 

Specifications: 

CPU:        Using  a  Z-80  microcomputer  chip. 
ROM:       Mask  programmable  variety. 

RAM:       32K  bytes  capacity.  Accessed  by  Z-80  through  CRT  display  priority. 
Memory:    Can  be  boosted  up  to  128K  bytes  (RAM  +  ROM)  capacity. 
Minifloppy  diskette:    Compact  in  size,  5-inch  diskette  with  35-track,  71. 5K  bytes 

format  capacity.  Each  track  is  of  8  sectors  with  256  bytes.  125K  bit  per  second 

and  300  RPM. 

Keyboard:    Easy-to-operate,  multi-purpose,  intelligent-type  124-key  system.  26 

designated  keys  with  4  commands  for  frequently  used  characters  in  BASIC. 
Four  mode  and  five  shift  keys.  LEDs  prevent  operational  errors.  Normal- 
Reverse  mode.  Special  keyboard  arrangements  available  upon  request. 

CRT  display:    Built  in.  12-inch  flat  face  braun  tube.  24  lines  of  80  characters. 

186  different  alphanumerics  and  signals  for  a  total  of  1920  characters  by 
means  of  dot  matrix.  Normal-Reverse  mode.  Graphics  on  a  character-by- 
character  base. 

Printer:  Built  in.  Discharged  type.  Max.  2  lines  of  40  characters  per  second. 
All  1920  characters  in  BASIC. 

I/O  Serial  port:  2  RS  232C  serial  ports  for  MODEM,  Teletype,  and  a  switch  select- 
able additional  audio  cassette  interface. 

Software:    SORD  Extended  BASIC  Plus 

Optional  Unit:  AtoD,  DtoA  converters,  High  speed  line  printer,  DI/DO,  IEEE 
488  Interface  Bus  (HP-IB),  MODEM. 


SORD  COMPUTER  SYSTEMS,  INC.,  Isoma  No.  2  Bldg.,  42-12  Nishi-Shinkoiwa  4-chome,  Katsushikaku,  Tokyo,  Japan  124,  Phone  (03) 
696-6611,  Telex  2622393  (SORD  J),  Cable  Address  SORDCOMPSYS  TOKYO  /  In  North  America  contact  SORD  SUNSTONE  COMPUTER 
CORPORATION,  2701  South  291  Highway,  Independence,  Missouri  64057,  U.S.A.,  Phone  (816)  373-2000  /  Buffalo,  New  York  (716)  632-3409 
/  Chicago,  Illinois  (312)  799-8256  /  New  London,  Connecticut  (203)  889-9691. 

Come  to  see  us  at  MINI/MICRO  COMPUTER  EXPO  in  Anaheim,  December  6  to  8.  Dealer  inquiry  invited. 
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This  new  version  of  Breadboard  II  will  retail 
for  the  same  price  as  the  original  Breadboard 
II,  $126.  For  further  information  contact  A  P 
Products,  72  Corwin  Dr.,  Box  110,  Painesville, 
Ohio  44077. 

CIRCLE  INQUIRY  NO.  147 

Data-Trak 

The  increasing  use  of  microprocessor 
sophistication  in  equipment  serving  the  grow- 
ing process  control  industry  is  typified  by  a 
process  programmer  developed  by  Research, 
Inc.,  using  the  Signetics  2650  microprocessor. 


grammer  provides  automatic  programming  of 
temperature,  pressure,  flow,  speed  and  position 
plus  on/off  events  during  the  program  cycle. 

The  5600  Data-Trak  provides  single  or  dual 
analog  outputs  versus  time,  plus  seven  on/off 
programmable  events.  The  programs  are  gener- 
ated by  straight  line  segments  that  fit  the 
users'  desired  profile. 

The  microprocessor  makes  it  possible  to 
store  and  retrieve  the  program  and  to  utilize  a 
changeable  program  capacity,  with  up  to  51 
segments.  Sense  and  flag  bits  are  used  to  im- 
plement a  low-cost  TTY/Cassette  interface  for 
program  storage.  In  addition,  the  company 
uses  Signetics'  compatible  preprogrammed 
2708  ultra-violet-erasable  ROM  circuits  to 
allow  for  another  54  segments  when  a  cus- 
tomer requires  it. 

For  further  information,  contact  Signetics, 
P.O.  Box  9052,  811  E.  Arques  Ave.,  Sunnyvale, 
CA  94086,  (408)  739-7700. 

CIRCLE  INQUIRY  NO.  145 


PP-2708/16  PROM  Programmer 

There  is  a  new  force  in  PROM  programming! 
Oliver  Audio  Engineering  offers  a  low  cost 
series  of  piggyback  PROM  programmers.  For 
example,  the  PP-2708/16  PROM  Programmer 
plugs  directly  into  any  2708  or  TMS-2716 
memory  socket. 


No  additional  power  supplies  are  required 
and  all  timing  and  control  sequences  are 
handled  by  the  programmer.  Each  unit  comes 
with  a  DC  to  DC  switching  regulator,  a  zero  in- 
sertion force  socket  and  more. 

Kit  price  is  $249;  fully  assembled,  tested  and 
aligned  price  is  $295.  For  further  information 
contact  Oliver  Audio  Engineering,  676  W.  Wil- 
son Ave.,  Glendale,  CA  91203,  (213)  240-0080. 

CIRCLE  INQUIRY  NO.  131 


S-100  Microcomputer 
Breadboarding  Cards 

A  universal  breadboarding  card  for  interfac- 
ing popular  S-100  bus  microcomputers  with 
peripheral  devices  or  experimental  circuitry  is 
now  available  from  E&L  Instruments,  Inc.  The 
S-100  plug-in  card  is  a  convenient,  inexpensive 
means  for  organizing  complete  systems 
around  Altair,  Imsai,  or  other  S-100  bus 
microcomputers. 


Known  as  the  5600  Data-trak,  the  process  pro- 


Lines  on  the  S-100  card  are  divided  into  ad- 
dress, data  and  control  sections  and  the  user 
has  access  to  every  signal  generated  by  the 
microcomputer. 

The  price  of  the  S-100  breadboarding  card  is 
$75.00  and  are  available  from  E&L  Instruments, 


HSTl 


Prices 
FOB 
St.  Louis 
BankAmericard 
& 

Mastercharge 


Tfta  Flffcrdabls  SfiiT  Terminal 

$525  complete  with  high  resolution  9"  monitor  $400  without- 
Horizontal  cursor  control  and  bell- $50  ■  INCLUDED  FEATURES^ 

■  64  characters  by  16  lines 
■Auto  Scrolling 
■Underline  Cursor 
■RS232C  or  Current  Loop 
■Data  Rates  of  110, 300, 600, 
1200, 2400, 4800,  and  9600 
baud  are  jumper  selectable 

■All  oscillators  (horiz.,  vert., 
baud  rate,  and  dot  size  are 
crystal  controlled 

TheACT-1  is  a  complete  tele- 
type replacement  compatible 
with  any  processor  which  supports  a  serial  1/0  port. 
Completely  assembled  and  dynamically  tested. 

'Ut  fr-  VIDE0  TERMINAL  BOARD-  $250  -  The  same  circuitry  as  used  in  the 
VBLB  ACT-1  on  a  single  81/2'xir  board.  The  VTB  is  assembled, tested  and 
comes  complete  with  power  supply.  Add  your  own  parallel  data  keyboard  and 
monitor  to  produce  a  complete  serial  1/0  video  terminal.  Available  -  Dec.  1  ■ 


MICRO-TERM  INC.  P.O.  BOX  9387  ST.  LOUIS,  MO.  63117^B(314)  645-3656 
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Kit  No.1 

the  electronic  erector  set 


BVTE 


Our  $499  Christmas  Special  for  the  gifted 
businessman,  hobbyist  or  home  engineer. 


No  more  nuts  and  bolts.  Today,  it's  bits  and 
bytes.  Or,  bytes  and  bits,  as  the  case  may  be. 
That  is  the  bits  and  pieces  of  the  microcom- 
puter— the  electronic  erector  set.  The  mod- 
ern "toy"  that  stimulates  while  simulating 
and  intrigues  while  interfacing. 

Business,  home  or  hobby  room — there's  a 
computer  in  your  future.  With  the  Mew  Year 
just  around  the  calendar,  Christmas  is  a 
good  time  to  start  with  this  handsome  gift  of 
equipment;  our  powerful  and  popular  8080A 
microcomputer  (pictured  above).  The  funny 
numbers  won't  confuse  you.  The  $499  also 
includes  a  426  page  instruction  course  that 
tells  you  what  it  all  means.  This  course  was 
prepared  by  Bell  and  Howell  Schools  and  is 
the  industry  standard  for  basic  computer  in- 


struction. To  start  all  you  need  is  a  screw- 
driver. 

To  obtain  this  Christmas  Special,  or  for  more 
facts  and  figures  on  the  Electronic  Erector 
Set,  visit  the  BYTE  SHOP  in  your  neighbor- 
hood. Pick  up  a  free  informational  Computer 
Starter  Kit.  It  tells  a  lot  more  about  what  we 
mean.  Also  included  are  a  "get  started"  flow 
chart,  the  computer  course  syllabus,  an  of- 
ficial "byte  me"  button  and,  if  you'll  register 
your  birthdate,  we'll  prepare  your  very  own 
computer-made  biorhythm  chart  (that's  so 
you'll  know  the  best  day  to  start  developing 
your  computer,  among  other  things).  But 
hurry.  Christmas  isn't  next  February. 

BVTE  SHOP. 

the  affordable  computer  store 


Stores  now  open  in:  Arizona,  Phoenix,  Phoenix-west,  Tucson;  California,  Berkeley,  Burbank,  Fairfield,  Fresno,  Hayward,  Lawndale,  Long  Beach,  Marina  Del  Rey, 
Mountain  View,  Newport  Beach,  Palo  Alto,  Pasadena,  Placentia,  Sacramento,  San  Diego,  San  Fernando  Valley,  San  Francisco,  San  Jose,  San  Mateo,  San  Rafael, 
Santa  Barbara,  Santa  Clara,  Stockton,  Thousand  Oaks,  Ventura,  Walnut  Creek,  Westminster;  Colorado,  Arapaho  County,  Boulder,  Denver;  Florida,  Cocoa  Beach, 
Ft.  Lauderdale,  Miami;  Georgia,  Atlanta;  Illinois,  La  Grange;  Indiana,  Indianapolis-No.;  Kansas,  Mission;  Montana,  Billings;  Nevada,  Reno;  New  York,  Levittown; 
North  Carolina,  Greensboro,  Raleigh;  Ohio,  Columbus,  Rocky  River;  Oregon,  Beaverton,  Portland;  Pennsylvania,  Bryn  Mawr;  South  Carolina,  Columbia;  Utah, 
Salt  Lake  City;  Washington,  Bellevue;  Canada,  Vancouver,  B.C.;  Winnipeg,  Man.  Or  write  to  Byte  Incorporated,  1261  Birchwood  Dr.,  Sunnyvale,  California  94086. 

Or  phone  (408)  734-9000 
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Inc.,  61  First  St.,  Derby,  CT  06418,  or  its 
representatives. 

CIRCLE  INQUIRY  NO.  126 

Pixe-Plexer  Kit  Model  PXP-4500 

The  Pixe-Plexer  Model  PXP-4500  is  a  special 
integrated  circuit  type  modulator-RF  oscillator 
module  for  multiplexing  and  interfacing  color 
and  luminance  video  signals  plus  audio  from 
computers,  TV  cameras,  VTR's,  games,  etc.  for 
display  on  any  regular  TV  set,  via  the  antenna 
terminals. 

Kit  comes  complete  with  assembly  instruc- 
tion plus  engineering  data  sheet  on  IC  for 
special  applications  designing.  User  price  is 
$24.50  in  single  lots  and  is  available  from  com- 
puter stores  throughout  the  USA  and  Canada 
or  direct  from  the  factory.  For  information  con- 
tact ATV  Research,  13th  &  Broadway,  Dakota 
City,  NE  68731,  (402)  987-3771. 
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Hardware  Debugging  Service 

Are  you  in  the  process  of  designing  a  Turn 
Key  Computer  system?  Do  you  have  problems 
with  interfacing  the  hardware?  Are  you  looking 
for  a  company  that  can  handle  all  your  hard- 
ware problems  which  will  allow  you  to  concen- 


YOUR  MAN  IN 
SAN  FRANCISCO 


FOR  SYSTEMS 

When  you  want  knowledgeable  help  in  plan- 
ning, building  and  expanding  a  microprocessor- 
based  system,  the  man  to  see  in  the  San 
Francisco  Bay  Area  is  Pete  Hollenbeck. 

Pete  has  both  the  hardware  and  the  hard  facts 
you  need  to  make  solid  choices  in  your  personal, 
commercial,  educational  or  scientific  micro  com- 
puter system. 

And  we're  always  glad  to  help.  Call,  write,  or 
(best  of  all)  stop  in  anytime. 

BYTE  SHOP  OF  Sfln  HWDBGD 

321  Pacific  at  Battery.  (415)  421-8686 

BYTE  SHOP  OF  BERKELEY 

1514  University.  (415)  845-6366 

Owned  and  operated  by  Computer  Center,  Inc.  Pete  Hollenbeck,  President. 
Processor  Technology  /  IMSAI  /  Digital  Systems  Megabyte  Floppy  / 
Equinox  /  Cromemco  /  North  Star  /  Dynabyte  /  Artec  /  Hazeltine  / 
Centronics  /  Lear  Siegler  /  Thinkertoys  /  Godbout  /  Vector 
Graphics  /  Publications. 


trate  on  writing  the  programs  and  selling  the 
system? 

C.M.S.  can  assemble  the  systm  and  install  it 
in  your  customer's  office  for  you.  Then  if  the 
customer  would  like  a  maintenance  contract, 
C.M.S.  is  a  highly  qualified  field  service 
organization  to  handle  almost  all  field  service 
on  major  lines  of  microcomputer  and  data 
communications  equipment.  For  more  infor- 
mation contact  Computer  Machine  Service, 
2909  Oregon  Court,  Unit  C-6,  Torrance,  CA 
90503.  (213)  328-9740  (Sales)  or  (213)  328-9760 
(Service). 

CIRCLE  INQUIRY  NO.  127 

Lamp  for  Erasing  PROMs 

The  new  UVS-11E  Short  Wave  Lamp  is  an 
erasing  system  featuring  simple  operation  and 
foolproof  safety  features.  The  system  is 
manufactured  by  Ultra-Violet  Products,  Inc. 
specifically  for  the  small  systems  user  and 
computer  hobbyist. 

It  will  erase  up  to  4  chips  at  one  time  in  as  lit- 
tle as  20  minutes.  An  exclusive  safety  interlock 
system  complies  with  the  National  Consumer 
Safety  Act  and  protects  the  user  against  ac- 
cidental UV  exposure. 

The  system  is  lightweight,  compact  and 
comes  complete  with  a  holding  tray  for  main- 
taining a  constant  exposure  distance  of  1". 
Available  in  115  or  250V  models  at  $59.50.  For 
further  information  contact  Ultra-Violet  Pro- 
ducts, Inc.,  5100  Walnut  Grove  Ave.,  San 
Gabriel,  CA  91778. 

CIRCLE  INQUIRY  NO.  123 

Wire-Wrapping  Wire 

Finest  industrial  quality  AWG30  (0,25mm) 
wire-wrapping  wire  is  now  available  on  com- 
pact, convenient  50'  (15m)  rolls.  Perfect  for 
small  production  applications,  prototype  jobs 
or  amateur  electronics  projects,  the  wire  is  sil- 
ver plated  OFHC  copper  with  Kynar  insulation. 


This  premium  insulation  combines  excellent 
electrical  and  mechanical  characteristics  with 
easy  stripability  and  is  available  in  4  colors: 
red,  white,  blue  and  yellow.  Packaged  on  1%" 
(40mm)  diameter  spools  for  easy  handling  and 
storage.  Available  for  immediate  delivery.  For 
further  information  contact  OK  Machine  and 
Tool  Corp.,  3455  Conner  St.,  Bronx,  NY  10475. 
CIRCLE  INQUIRY  NO.  114 

OCR-A  Scanner 

A  hand-held  scanner  which  automatically 
reads  prices  and  other  information  on  mer- 
chandise tags  in  department  stores  has  been 
released  for  sale  by  NCR  Corporation. 
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The  NCR  7867,  a  pistol-shaped  device  weigh- 
ign  only  6  ounces,  is  moved  by  the  salesperson 
over  the  merchandise  tag.  The  information  is 
printed  in  an  Optical  Character  Recognition 
(OCR)  type  font  which  can  be  read  by  people  as 
well  as  machines. 

The  scanner  reads  the  data,  edits  it  and 
transmits  it  to  the  NCR  retail  terminal  to  which 
it  is  attached.  The  scanner  is  an  option  avail- 
able immediately  with  the  NCR  280  and  250 
systems.  It  will  be  released  for  the  NCR  255 
and  2151  systems  in  the  future. 

CIRCLE  INQUIRY  NO.  113 

Wire  Dispenser  Also  Cuts  and  Strips 

New  WD  Series  Wire  Dispenser  features 
unique  cutting  and  stripping  capability.  Wire  is 
drawn  out  of  dispenser  to  required  length. 
Then,  built-in  plunger  cuts  length  free  from 
roll,  while  a  gentle  pull  through  the  stripping 
blade  remove  the  insulation  without  nicking 
the  wire. 


Repeat  procedure  removes  insulation  from 
second  end.  Although  designed  particularly  for 
wire-wrapping,  the  inexpensive  dispenser  is 
ideal  for  many  applications.  Dispenser  in- 
cludes 50  ft.  (15m)  roll  of  AWG  30  (0,25mm)  top 
industrial  quality  Kynar®  insulated  OFHC  sil- 
ver plated  solid  copper  wire.  Insulation  is  of- 
fered in  blue,  white,  yellow  or  red.  Available 
from  your  local  electronics  distributor  or 
directly  from  OK  Machine  and  Tool  Corpora- 
tion, 3455  Conner  St.,  Bronx,  NY  10475. 
CIRCLE  INQUIRY  NO.  115 

Tychon's  8080  Instruction 
Hex  Code  Slide  Rule 

Tychon's  8080  Instruction  Hex  Code  Slide 
Rule  is  a  sliderule-like  aid  for  programming 
and  debugging  8080  software.  It  contains  all 
the  mnemonics  and  their  corresponding  hexa- 
decimal codes.  The  instructions  are  all  color 
coded  to  indicate  which  flags  are  affected  dur- 
ing execution.  The  pocket  sized  card  measures 
6.5  by  3  inches  and  it  provides  the  instructions 
in  a  neat,  logical  format  for  quick  reference. 


The  back  side  of  the  card  is  printed  with  an 
ASCII  code  chart  for  all  128  characters  plus  the 
8080  status  word  and  register  pair  codes. 

Delivery  of  the  8080  Hex  Code  Card  is  im- 
mediate and  the  price  is  $2.95  postpaid.  Quan- 
tity discounts  start  at  ten  units  and  custom 
printing  is  also  available. 

For  further  information  write  or  call  C.A. 
Titus  at  Tychon,  Inc.,  P.O.  Box  242,  Blacksburg, 
VA  24060,  (703)  951-9030. 
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P184  Slit-N-Wrap™ 

A  second-generation  product,  the  P184  Slit- 
n-Wrap™bit  makes  gas-tight  interconnections 
and  uses  28-gauge  silver-plated  copper  wire 
with  five-mil  (0.005  in.)  thick  Tefzel  insulation 
fed  from  a  spool  on  the  tool's  shaft. 

Available  in  50-foot  spools,  the  28-gauge 
wire  may  be  purchased  with  red,  green,  white 
or  yellow  insulation.  For  production  wrapping, 
the  bit  is  turned  by  Vector's  Model  P184T1 
pistol-grip  motor  or  Model  P184T  battery- 
powered  pencil-type  unit.  A  manual  tool,  Model 
P184  is  also  available.  All  tools  are  supplied 
with  two  spools  of  wire  while  the  P184T  in- 
cludes battery  and  charger.  The  P184T1  is  $89, 
the  P184T  is  $80  and  the  P184  is  $29.50. 
Delivery  is  from  stock. 

For  further  information  contact  Vector  Elec- 
tronic Company,  12460  Gladstone  Ave., 
Sylmar,  CA  91342,  (213)  365-9661. 
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Topaz  Line  2 

The  Topaz  line  2  power  line  conditioner  pro- 
tects sensitive  electronic  equipment  against 
electrical  interference  which  can  cause  data 
processing  errors,  computer  memory  loss  or 
program  wipe  out. 


READY  FOR  IMMEDIATE  DELIVERY 

SOROCIQ120 

VIDEO  TERMINAL 

$995 


Fully  Assembled 

Price  includes  24x80  charac- 
ters, upper  &  lower  case  and 
RS-232  auxiliary  port. 


s 


TECHNOLOGY,  INC 


OPTIONAL  - 
PACKTOE^ADB^OO 

Terminals  as  above  with  block 
mode  &  screen  printer  interface 

^SOROC 


Terminal  is.shipped 
FREE  to  U.S. 
destination 


"ORQC 


BVTE  SHOP 
CT1  AIL  ORDER 

803  N.  Scottsdale  Rd. 
Tempe,  Arizona  85281 
602-894-1193 


SEND  ME 


QTY 


SOROC  IQ  120  TERMINAL(S) 


□  Standard  Model  □  w/Option  Package 
□  ENCLOSE  $   CHECK  OR 


Name  _ 
Phone  (_ 
Address 
City  


MONEY  ORDER. 

□  CHARGE  $  

□  Visa  Card 

Card  No.   

Interbank  No.  


__TO 

□  Mastercharge 


_Exp.  Date_ 


_State_ 


-Zip_ 


VISIT  OUR  BYTE  SHOP  RETAIL  STORES: 


Call  us  collect  for  credit  card  orders. 
15  day  delay  on  personal  checks. 
Arizona  residence  add  4%  sales  tax 


813  N  Scottsdale  Rd.  24  W.  Camelback  Rd.  12654  N.  28th  Drive  261 2  E.  Broadway  1474  W.  Spring  Valley  Rd 
Tempe  AZ  85281       Phoenix,  AZ  85013     Phoenix,  AZ  85029   Tucson,  AZ  85716  Dallas,  TX  75080 
(602)  894-1 1 29         (602)  265-0065         (602)  942-7300       (602)  327-4579     (214)  234-5955 

SEND  $2.50  FOR  THE  40  PAGE  BYTE  SHOPPER  CATALOG   , 
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when  you  buy  a 
microcomputer, 

is  this  your 
technical  support? 


A  stack  of  do-it-yourself  books? 

At  The  Computer  Mart,  we  back  what  we 
sell  with  technical  support.  From  assembling 
kits  for  personal  use  to  building  micropro- 
cessor systems  for  business.  Like  word  pro- 
cessing, simulation,  control  or  data  acquisition. 

Don't  kid  yourself.  Assembling  a  micro- 
computer can  be  a  headache.  Sure,  kits  may 
be  inexpensive.  But,  they're  also  complex. 
It  makes  more  sense  to  have  the  profes- 
sionals assemble  it.  Professionals  with 
experience  gained  from  building  hundreds 
of  systems.  It's  the  smart  way  to  get  your 
microcomputer  up  and  running. 

Our  support  doesn't  end  there.  We  stand 
behind  you  with  a  complete  service  depart- 
ment. We  offer  free  counseling  services  so 
that  you  end  up  with  the  right  combination  of 
hardware  and  peripherals.  We  even  have 
classes  in  software  and  programming.  Plus 
an  extensive  library  of  books  and  periodicals 
to  help  you  along. 

At  The  Computer  Mart,  we  support  what 
we  sell.  So,  stop  in  or  call  today  Take  some  of 
the  headaches  out  of  microcomputers. 

THE  COMPUTER  MART 

633  West  Katella  Avenue,  Orange, 
California  92667,  (714)  633-1222 
Hours  Monday-Friday  10:00-8:00 
Saturday  10:00-5:30 

BankAmericard  and  Master  Charge  Accepted 
Financing  &  Leasing  Available 


At  The  Computer  Mart,  we  do 
more  than  just  sell  computers. 

For  professional  advice  before  choosing  your  system,  call  The  Computer  Doctor. 
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The  Topaz  line  2  filters  and  regulates  elec- 
trical power  to  assure  clean,  noise-free, 
regulated  power.  The  lightweight,  portable  unit 
does  not  require  installation;  it  is  simply  plugg- 
ed into  any  existing  120  volt  outlet.  Two  stan- 
dard 3-prong  receptacles  are  provided  for 
powering  equipment  in  need  of  protection. 

Two  models,  rated  at  1  kVA  and  2  kVA,  are 
available  from  stock.  For  information  or 
brocure,  contact  Topaz  Electronics,  3855  Ruf- 
fin  Road,  San  Diego,  CA  92123. 

CIRCLE  INQUIRY  NO.  130 

$595  Nonimpact  Microprinter 

The  Micro  1  is  a  nonimpact,  high  speed,  low 
cost,  compact  microprinter  utilizing  electric 
discharge  technology  and  special  aluminum 
coated  paper. 


The  Centronics  microprinter  has  a  print  speed 
of  240  characters  per  second  and  sells  for 
$595.  It  is  offered  as  a  complete  unit  including 
case,  power  supply,  96  character  ASCII 
generator  and  interface,  paper  roll  holder,  in- 
frared low  paper  detector,  bell,  and  multi-line 
asynchronous  input  buffer. 
For  further  information  contact  Centronics 
Data  Computer  Corp.,  Hudson,  NH  03051,  (603) 
883-0111. 

CIRCLE  INQUIRY  NO.  132 

SWTPC  MP-N  Calculator  Interface 

Southwest  Technical  Products  Corporation 
has  just  announced  a  calculator  interface  that 
is  plug  compatible  with  their  SWTPC  6800 
Computer  System.  The  interface  uses  the  new 
National  Semiconductor  MM57109  Number 
Oriented  Processor  and  features  Reverse 
Polish  Notation,  floating  point  or  scientific 
operation,  up  to  an  eight  digit  mantissa  and 
two  digit  exponent,  four  register  stack, 
memory  register,  trig  functions,  base  ten  and 
natural  logarithms  and  overflow  indicator. 


The  interface  plugs  onto  of  the  the  seven  in- 
terface card  positions  and  is  powered  by  the 
computer  systems's  power  supply.  The  unit  is 
sold  in  kit  form  only  and  includes  the  31/2n  x 
51/4"  circuit  board,  all  components,  assembly 
and  operating  instructions  for  $46.50  ppd.  in 
the  U.S. 

For  further  information  contact  Southwest 
Technical  Products  Corporation,  219  W.  Rhap- 
sody, San  Antonio,  TX  78216,  (512)  344-0241. 
CIRCLE  INQUIRY  NO.  121 

QM-1 

The  QM-1  is  a  twelve  slot  S-100  mother  board. 
The  Kluge  area  will  accept  up  to  two  12-pin 
sockets,  four  14-pin  sockets  plus  connections 
to  all  pins. 
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Documentation  includes  photos  of  front  and 
back  of  board  without  parts  so  that  all  traces 
can  be  seen.  Prices  are  $35  bare  (without 
parts);  $85  kit;  $100  assembled  and  tested.  For 
further  information  contact  WMC,  Inc.,  3107 
Laneview  Drive,  San  Jose,  CA  95132. 

CIRCLE  INQUIRY  NO.  122 


Self-Retaining  Knurled  Cage  Jack 

A  self-retaining  knurled  cage  jack  that  takes 
up  to  50,000  insertions  and  withdrawals  with- 
out lifting  or  rotating  has  been  introduced  by 
CAMBION®  of  Cambridge,  Massachusetts. 


The  Cambion®  is  a  self-retaining  miniature 
connector  that  enables  you  to  make  reliable 
connections  for  thousands  of  insertions  and 
extractions.  Designed  for  absolute  alignment 
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Z-2HDTOO! 

SAVE  s15000  on  CROMEMCO'S  Z-201 
s134500 


BYTE  SHOP 
mfilL  ORDER 

803  N.  Scottsdale  Rd. 
Tempe,  Arizona  85281 
602-894-1193 

Name   

Phone  (  )  

Address   

City  State  Zip_ 


Model  Z-2D 
Add  $495°°; 


drive, 
disk 

drive  Z2D-FDD. 

Z-2  merchandise  shipped  F.O.B. 

□  Enclose  $   Check  or  Money  Order 

□  Charges   to 

□VISA  □MASTERCHARGE 

Card  No.  

Interbank  No.  Exp  Date  


Call  us  collect  for  credit  card  orders 
15  day  delay  on  personal  checks 
Arizona  residence  4%  sales  tax 


VISIT  OUR  BYTE  SHOP  RETAIL  STORES: 

813  N.  Scottsdale  Rd.  24  W.  Camelback  Rd.  12654  N.  28th  Drive  2612  E.  Broadway  1474  W.  Spring  Valley  Rd. 

Tempe.  AZ  85281       Phoenix,  AZ  8501 3     Phoenix,  AZ  85029   Tucson,  AZ  8571 6  Dallas,  TX  75080 

(602)894-1129         (602)265-0065         (602)  942-7300       (602)327-4579  (214)234-5955 

SEND  $2.50  FOR  THE  40  PAGE  BYTE  SHOPPER  CATALOG 


You  have  to  SEE  it  to  BELIEVE  it! 

The  Alpha  Microsystems  AM-1 00  is  LIGHT 
YEARS  ahead  of  everything  else  you've 
seen  so  far  in  the  low  cost  computing  field. 

For  a  FRACTION  of  what  you'd  normally 
pay  for  the  SOFTWARE  ALONE,  you  get  a 
16-bit  processor  with  ALL  of  these  BIG- 
SYSTEM  capabilities: 

MULTI-TASKING,  MULTI-USER 
TIMESHARING 

•DEVICE  INDEPENDENT  I/O 
•ADVANCED  FILE  STRUCTURE 
•POWERFUL  SYSTEM  COMMANDS 
•SOPHISTICATED  TEXT  EDITOR 
•FULL  MACRO  ASSEMBLER 
•LINE  PRINTER  SPOOLER 
•RE-ENTRANT,  MULTI-USER  BASIC 

COMPILER 
•LARGE  UTILITIES  LIBRARY 

Yet,  with  all  this  it's  still  compatible 
with  the  S-100  BUS! 

If  you  like  the  Decsystem-10  operating 
system,  if  you  like  TECO  ...  if  you  like  the 
PDP-1 1  instruction  set . . .  you'll  LOVE  the 
AM-1 00! 

ONLY 

*$1495 
IN  STOCK  NOW! 


3U  Bo6rd  &  Sbftwad 
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BYTE  SHOP 


of 


Pasadena 


49b  S.  LAKE  cAVE. 
WAS  ADEN  A,  CA.  QIIOI 
PHONE:  (213)684-3311 


HOURS:    Tuesday-Friday,  12:00-8:00 
Saturday,  12:00-6:00 
Closed  Sundays  and  Mondays 


and  retention,  it  will  not  lift  or  rotate  betore  or 
during  soldering  in  a  .063"  thick  printed  circuit 
board.  It  accommodates  a  .040"  (1.02mm)  plug 
or  pin. 

Cambion®  P/N  450-3954-01-(03,04,06)-00 
Knurled  Cage  Jacks  sell  for  $120.00  per  thou- 
sand in  gold;  $93.50  per  thousand  in  tin  and 
$105.00  per  thousand  in  gold  and  tin.  For  more 
information  contact  CAMBION'*1  Cambridge 
Thermionic  Corp.,  445  Concord  Ave.,  Cam- 
bridge, MA  02138,  (617)  491-5400. 
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ACCU-FILE 1401 

The  ACCU-FILe  1401  was  created  to  make 
your  mag  card  life  a  little  easier.  Search  and 
retrieval  are  instant,  because  the  small  files 
are  centralized  into  one  convenient,  easy  to 
use  case.  Designed  with  low  sides,  the  1401 
provides  quick  access  to  mag  cards.  They  are 
stored  horizontally  with  clear  visibility  of  the 
card  jackets,  and  can  be  read  like  file  cards 
without  removing  or  repositioning  them  in  the 
file  case.  When  looking  for  a  specific  card,  just 
fan  through  the  file. 


Made  of  super  space  age  polymer,  the  same 
material  used  in  NFL  football  helmets,  the 
ACCU-FILE  1401  will  fit  a  standard  desk  drawer 
or  can  be  stacked  two  or  more  high  on  a  shelf. 
The  lid  is  removable  for  use  as  a  tray,  but  fits 
securely  when  attached  holding  the  contents 
of  the  case  firmly  in  place  —  even  when  car- 
ried. No  danger  of  cards  spilling  into  another 
storage  section,  they  remain  in  place  where 
they  were  filed.  The  lid  also  protects  the  cards 
from  dirt,  dust  and  environmental  contamina- 
tion that  harm  your  machine  and  prevent  the 
retrieval  of  information.  The  case  features  a 
key  lock  for  file  integrity. 

The  ACCU-FILE  1401  holds  125  mag  cards 
with  jackets  and  750  without.  For  further  infor- 
mation contact  Advance  Access  Group,  Inc., 
15026  W.  Cermak,  Westchester,  IL  60153,  (312) 
562-5210. 
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Instrument  Grade  IC  Op  Amp  with 
Low  Drift 

The  3510  Precision  Operational  Amplifier  of- 
fers designers  very  low  drift  plus  an  excellent 
combination  of  other  key  specifications  for 
high-performance  applications. 


Production  trimming  assures  a  low  input  off- 
set voltage  drift  of  less  than  ±  0.5  ^V/°C.  Trim- 
ming also  provides  initial  input  offset  (25°C)  of 
less  than  ±60  ^V,  often  eliminating  the  need 
forexternal  trimming  circuits. 

Packaged  in  a  TO-99  case,  the  3510  is  avail- 
able in  three  grades.  The  BM  version  provides 


the  above  mentioned  specifications  over  the 
temperature  range  of  -  25  to  +  85°C.  The  AM 
version  delivers  ±1  MV/°C  drift  (max.)  and 
±  120  MV  offset  (max.)  over  the  range  of  -  25  to 
+  85°C.  The  RM  version  has  the  same  spec's 
as  the  AM  over  the  range  of  -55  to  +  125°C. 

The  3510AM  is  $9.00  (1-24),  $7.35  (25-99)  and 
$5.95  (100-999).  Prices  for  the  3510RM  and  BM 
are  $1 4.75,  $1 1 .50  and  $10.00  respectively. 
Delivery  is  from  stock.  For  more  information 
contact  Burr-Brown,  International  Airport  In- 
dustrial Park,  Tucson,  AZ  85734,  (602)  294-1431 . 
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The  Basic  Box  and 
The  Peripheral  Plate 

The  Digital  Group,  Inc.  has  announced  two 
new  products— the  Basic  Box  and  the 
Peripheral  Plate— intended  for  the  basic  com- 
puter experimenter  who  is  trying  to  get  the  ab- 
solute maximum  results  with  a  minimum  dollar 
expense. 


The  Basic  Box  is  intended  to  provide  all  the 
mechanical  requirements  for  a  Digital  Group 
system's  mainframe.  The  complete  Basic  Box 
kit  with  all  hardware  features  sells  for  $95. 

The  Peripheral  Plate  is  designed  to  help 
organize  Digital  Group  input-output  devices.  It 
is  simply  a  piece  of  semi-finished  heavy  duty 
aluminum  bent  to  be  self-supporting,  and 
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prepunched  for  a  keyboard  and  two  Phi-Desk 
cable  routing  holes.  The  Peripheral  Plate  in  kit 
form  is  priced  at  $19.50. 

For  details,  contact  The  Digital  Group,  Inc., 
P.O.  Box  6528,  Denver,  CO  80206,  (303) 
777-7133. 
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Altair  88-MU1 

The  Altair  88-MU1  musical  note  synthesis 
board  from  MITS  will  transform  any  Altair  8800 
series  system  into  a  musical  instrument.  By 
producing  eight  octaves  of  the  equal  tempered 
scale,  a  wide  range  of  tonal  variety  may  be 
achieved. 


Up  to  six  channels  of  sound  may  be  produced 
simultaneously,  allowing  polyphonic  music 
(two  or  more  voices)  to  be  played.  Within  each 
channel,  eight  octaves  of  a  single  note  can  be 
sounded  concurrently.  This  means  that  a  maxi- 
mum of  48  notes  may  be  sounded  at  once. 
Square  wave  outputs  from  the  board  can  be 
amplified  to  drive  speakers  and  headphones. 

Software  consists  of  a  high-level,  musical 
composition  language  which  is  included  with 
purchase.  For  further  information  contact 
MITS,  Inc.,  2450  Alamo  S.E.,  Albuquerque,  NM 
87106. 
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DIP/IC  Insertion  Tool  with 
Pin  Straightener 

New  Model  INS-1416  DIP  Insertion  Tool  in- 
serts both  14  and  16  pin  IC  packages  into 
sockets  or  predrilled  boards.  Durable  glass- 
filled  Lexan  construction  features  precision 
parts  for  long  life  and  easy  one-hand  operation. 
Narrow  profile  permits  tool  to  work  on  densely 
spaced  patterns,  while  unique  insertion  mech- 
anism assures  accuracy  as  well  as  excellent 
"feel."  Finally,  the  tool  includes  a  remarkable 
pin  straightener  built  into  the  handle.  Simply 
insert  the  IC,  rock  it  on  the  straightening  sad- 
dle, and  push  down  on  the  tool.  An  automatic 
ejector  delivers  the  IC  ready  to  be  placed  in  the 
insertion  end  for  installation  in  your  board  or 
socket.  Economically  priced  at  $3.49  the 
INS-1416  is  available  at  your  local  electronics 
distributor  or  directly  from  OK  Machine  &  Tool 
Corp.,  3455  Conner  Street,  Bronx,  NY  10475. 
CIRCLE  INQUIRY  NO.  116 


Universal  Dual  Microcomputer 
Development  Systems 

MICROSYSTEM  10/10,  consisting  of  two 
complete,  ready-to-use,  tape-based  8K  sys- 
tems, including  two  high  speed  CRTs,  two  key- 
boards, two  dual  tape  units,  operating  software 
and  manuals,  is  priced  at  $5850. 


MICROSYSTEM  30/30  provides  two  complete 
standard  8"  floppy  disc  based  systems  each 
with  16K  bytes  of  RAM.  Other  configurations 


combine  32K  QUICKRUN™  tape-based  co- 
resident systems  with  standard  or  mini  floppy 
16K  systems. 

For  each  half  of  the  system,  the  user  may 
specify  an  8080,  6800  or  Z-80  microprocessor 
and  choose  from  a  variety  of  hardware/software 
operating  systems  to  best  suit  his  application. 
Availability  is  30  days  ARO.  For  more  informa- 
tion contact  Futuredata  Computer  Corp.,  11205 
So.  La  Cienega  Blvd.,  Los  Angeles,  CA  90045, 
(213)  641-7700. 
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Floppy-Disc  Interface  Card 

Data  Systems  Design,  Inc.,  announces  a 
card  for  interfacing  the  firm's  DSD  210  floppy- 
disc  system  to  DEC'S  LSI-11  minicomputer. 

The  increased  capabilities  of  the  new  inter- 
face card— designated  DSD  210-L11  A— include 
a  hardware  bootstrap,  dynamic-memory  refresh 
logic,  and  bus  termination  circuitry.  Because  it 
combined  the  principal  features  of  DEC'S 
REV-11  card  with  those  of  an  existing  Data 
Systems  interface  card  (DSD  210-L11),  the  DSD 
210-L11A  eliminates  the  need  for  the  DEC  card 
and  saves  one  Q-bus  slot  in  the  LSI-11. 

All  floppy-disc  systems  from  Data  Systems 
include  an  appropriate  interface  card.  For 
users  who  may  wish  to  purchase  a  card  alone, 
however,  the  firm  makes  the  DSD  210-L11A 
available  at  a  cost  of  $319  each;  an  OEM  dis- 
count schedule  applies  to  quantity  purchases. 
Delivery  is  30  days  ARO. 

For  more  information  on  the  DSD  210-L11A, 
contact  Data  Systems  Design,  Inc.,  3130  Coro- 
nado  Dr.,  Santa  Clara,  CA  95051 ,  (408)  249-9353. 
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COSMAC  Microtutor  II 

Intended  especially  for  engineers,  students, 
and  hobbyists  who  wish  to  understand  and  use 
microprocessors,  RCA  Solid  State's  COSMAC 
Microtutor  II,  CDP18S012,  is  a  complete  basic 
microcomputer  system  available  for  quick  and 
easy  hands-on  operating  and  programming  ex- 
perience. 

The  new  RCA  COSMAC  Microtutor  II,  pre- 
assembled  and  containing  its  own  regulated 
power  supply,  is  based  on  the  RCA  CDP1802 
CMOS  8-bit  microprocessor  and  supersedes 
the  original  Microtutor  CDP18S011.  The 
CDP18S012  provides  input  via  eight  binary  tog- 
gle switches  and  output  on  two  seven-segment 
LED  hexadecimal  digit  displays  plus  a  Q  LED 
output.  Additional  toggle  switches  are  provid- 
ed for  all  the  required  controls  to  examine  and 
alter  memory  locations  and  to  initiate  program 
execution. 

Accompanying  Microtutor  II  is  a  64-page 
manual,  MPM-209,  written  in  a  light  style  with 
the  beginner  in  mind.  The  manual  provides 
numerous  application  examples  and  stresses 
that  computers  can  be  entertaining.  The  man- 
ual assumes  that  the  user  has  minimal  experi- 
ence with  computer  systems  and  leads  him 
through  easy  step-by-step  procedures  so  that 
he  will  be  entering  and  operating  programs 
within  minutes. 

The  Micromonitor  II  weighs  only  18  ounces 
and  operates  from  a  115-volt  50/60  Hz  power 
line.  In  single  quantities,  the  RCA  COSMAC 
Microtutor  II  CDP18S012  is  priced  at  $195 
(domestic).  Further  information  may  be  ob- 
tained from  RCA  Solid  State  Division,  Box 
3200,  Somerville,  NJ  08876. 

CIRCLE  INQUIRY  NO.  136 


Horizon 

A  complete,  high-performance  microproces- 
sor system  with  integrated  floppy  disc  memory 
is  available  from  North  Star  Computers,  Inc. 
Called  HORIZON™,  the  system  is  designed 
for  business,  educational  and  personal  appli- 
cations. Horizon  is  ready  for  programming  in 


Word  Processing  Software 

•  Northstar  floppy-disk-based  software  runs  on  any  8080  system. 

•  Features  automatic  disk  file  management. 

•  Powerful  disk  search,  append,  and  insert  functions. 

•  Summary  of  user  instructions  contained  within  program  - 
easily  accessed  at  any  time. 

•  Operates  in  as  little  as  16K  of  memory. 

•  For  only  $1 98  your  system  becomes  the  best  and  most  eco- 
nomical full-function  word  processor  on  the  market  today. 

•  Use  your  Master  Charge  or  Visa  card. 
ORANGE  COUNTY 

COMPUTE*  CENTER 

1 91 3  HARBOR  BLVD.  TEL:  (71 4)  646-0221 
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extended  disc  BASIC  with  the  addition  of  a 
CRT  or  hard-copy  terminal. 


The  Horizon  system  is  available  in  two  models. 
Horizon-1  includes  a  Z80A  processor,  16K 
RAM,  minifloppy  disc  and  12-slot  S-100  mother- 
board with  serial  terminal  interface— all  stan- 
dard equipment.  The  Horizon-2  includes  a  sec- 
ond built-in  disc  drive. 

Horizon  1:  $1599  kit;  $1899  assembled.  Hori- 
zon 2:  $1999  kit;  $2349  assembled.  Delivery  is 
30  days  on  receipt  of  order.  For  more  details 
write  North  Star  Computers,  Inc.,  2465  Fourth 
St.,  Berkeley,  CA  94710,  (415)  549-0858. 
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GHOST 

The  GHOST  is  the  Gimix  House  Operating 
System  Technology.  It  makes  your  system  do 
what  you  tell  it,  or  it  does  what  you  want  with- 
out being  told.  The  Ghost  has  a  long  memory: 
Commands  may  be  entered  up  to  one  year 
before  execution. 

Two  or  more  users  can  operate  2  or  more 
keyboards  over  2  or  more  video  channels  at  the 
same  time.  Anyone  who  can  operate  a  push- 
button phone  can  operate  this  system.  Video 
based  and  designed  so  that  every  TV  is  a 
readout  as  well.  16-button,  2-wire  keyboards 
can  be  easily  wired  anywhere  and  everywhere. 
You  can  operate  Ghost  from  practically  any- 
where, not  just  at  the  computer. 

The  flexible  system  can  be  used  by  a  novice, 
or  the  most  sophisticated  hobbyist.  Customize 
your  needs  through  component  boards.  Can  be 
readily  expanded  as  your  needs  grow. 

All  boards  assembled  and  tested  100%. 
Solder  masked,  using  only  top  quality  compo- 
nents designed  for  lowest  power  consumption 
and  coolest  operation. 

For  more  information  on  GHOST,  contact 
Gimix,  Inc.,  1337  W.  37th  PI.,  Chicago,  IL  60609, 
(312)  927-5510. 
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Music  for  SWTPC  Owners 

The  Newtech  Model  68  Music  Board  enables 
the  user  to  generate  music,  sound  effects, 
rhythms,  Morse  code,  and  touch-tone  synthesis. 

The  Model  68  Music  Board,  designed  for  the 
Southwest  Technical  Products  Corp.  6800 
computer,  comes  fully  assembled  and  tested. 
It  consists  of  a  digital-to-analog  converter, 
audio  amplifier,  speaker,  volume  control  and 
phono  jack  for  convenient  connection  to  an  ex- 
ternal speaker  or  home  audio  system. 


grams,  test  routines,  and  listings  of  a  BASIC 
program  for  writing  musical  scores  and  a  6800 
Assembly  Language  routine  for  playing  them. 
An  AC-30  compatible  cassette,  supplied  with 
the  Model  68,  contains  programs  from  the 
Users  Manual  and  software  for  pre-coded 
songs. 

The  Model  68  Music  Board  is  $59.95  through 
computer  stores.  For  further  information  con- 
tact: Newtech  Computer  Systems,  Inc.,  131 
Joralemon  St.,  Brooklyn,  NY  11202. 
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Debugging  Program  for  the  8080 

DBUG:  An  8080  Interpretive  Debugger,  a  pro- 
gram for  entering,  debugging  and  storing 
assembly  language  programs  by  Christopher 
and  Jonathan  Titus,  is  available  in  a  book  from 
E&L  Instruments,  Inc.  The  100-page  paperback 
is  the  first  of  a  BUGBOOK  Application  Series 
on  assembly  language  programming.  DBUG 
permits  the  user  to  enter  a  program  into  an 
8080  microcomputer  memory  and  single-step  it 
through,  instruction  by  instruction. 


code,  each  with  appropriate  I/O  subroutines. 

DBUG:  An  8080  Interpretive  Debugger  sells 
for  $5.00  and  is  available  from  E&L  Instru- 
ments, Inc.,  61  First  St.,  Derby,  CT  06418,  (203) 
735-8774,  and  its  representatives. 
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Low  Power  Schottky  TTL  Octal 
Bus  Transceiver 

Designated  the  SN54LS/74LS245,  the  IC 
which  comes  in  a  high  density  20-pin  dual-in- 
line package,  is  designed  for  asynchronous 
two-way  communication  between  data  buses. 
The  control  function  implementation  mini- 
mizes external  timing  requirements. 


DBUG  will  reside  in  a  1K  byte  block  of 
memory  and  a  bootstrap  loader  for  loading  the 
DBUG  into  memory  is  included.  Two  complete 
listings  of  DBUG  are  given  in  the  appendices- 
one  in  octal  code  and  the  other  in  hexadecimal 


The  SN54LS  version  offered  in  a  ceramic 
dual-in-line  package  (J  suffix)  is  characterized 
for  operation  over  the  full  -55°  to  125°C 
military  temperature  range;  the  SN74LS  in  both 
ceramic  and  plastic  (N  suffix)  DIP  operates 
over  the  0°  to  70°C  range.  The  SN54LS/74LS245 
is  available  from  Tl  authorized  distributors  or 
from  Tl  Dallas.  Prices  in  100-piece  quantities 
are:  SN54LS245J,  $3.00;  SN74LS245J,  $2.02; 
SN74LS245N,  $1.40. 

For  more  information  contact  Texas  Instru- 
ments, Inc.,  IAS,  P.O.  Box  5012,  M/S  308  (Attn: 
SN54LS/74LS245),  Dallas,  TX  75222. 
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A  complete  Users  Manual  is  supplied  with 
the  Model  68.  It  includes  sound  effect  pro- 
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HOW  TO  PLAN  AND 
INSTALL  ELECTRONIC 
BURGLAR  ALARMS 

By  Howard  Bierman. 
Hayden  Book  Co.,  Inc.,  1977. 
120  pages,  $4.95,  paper 

Review  by  Judy  Scolney  Robertson 
and  Larry  Robertson 


How  to  Plan  and  Install  Electronic 
Burglar  Alarms  is  a  reasonably 
thorough  discussion  of  integrated 
system  burglar  and  fire  alarms,  not 
to  mention  telephone  bugs  and  their 
avoidance.  This  book  is  of  particular 
interest  to  the  computer  hobbyist, 
as  in  grouping  the  various  systems 
into  types  and  describing  the  opera- 
tion of  each,  it  provides  a  good  infor- 
mation basis  for  hooking  up  a  com- 
plete security  system  to  the  home 
computer.  And  let's  face  it  —  if  you 
have  a  computer  at  home,  you  really 
do  need  a  security  system. 

Alarms  discusses  using  every- 
thing from  independent  wiring  to 
radio  transmissions  to  house  wiring. 
It  explains  multiple  types  of  detec- 
tors, including  photo-electric,  audio 
(ultra  sonic),  radar,  body  heat,  body 
weight,  odor,  magnetic  and  televi- 
sion monitoring.  The  book  also  tells 
quite  a  bit  about  installing  each 
type,  and  lists  several  manufactur- 
ers with  equipment  which  is  already 
set  up. 

Although  not  the  ultimate  book  on 
surveillance  and  protection  sys- 
tems, How  to  Plan  and  Install  Elec- 
tronic Burglar  Alarms  gives  a  fairly 
good  view  of  what  is  involved  in  in- 
stalling and  planning  an  alarm  sys- 
tem for  the  person  with  some  knowl- 
edge of  wiring. 


STIMULATING 
SIMULATIONS 

By  C.William  Engel. 
C.William  Engel,  1977. 
64  pages,  $5.00,  Paper 

Review  by  Judy  Scolney  Robertson 
and  Larry  Robertson 


Stimulating  Simulations  is  a  col- 
lection of  ten  extremely  well-docu- 
mented computer  games  for  the  very 
small  computer.  The  games  are  not 
complicated,  and  the  user  will  soon 
wish  to  make  them  more  difficult. 
Engel  has  anticipated  this  eventu- 


ality by  including  some  of  the  data 
necessary  to  modify  his  programs. 

The  games  in  Simulations,  Art 
Auction,  Monster  Chase,  Lost  Treas- 
ure, Gone  Fishing,  Space  Flight, 
Forest  Fire,  Nautical  Navigation, 
Business  Management,  Rare  Birds, 
and  Diamond  Thief,  are  by  no  means 
unique,  but  the  BASIC  code  is  well 
documented  and  easily  followed. 
Engel  has  provided  flow  charts  for 
each  game,  and  has  also  included  a 
narrative  scenario  along  with  each 
program. 

Each  game's  section  includes  a 
sample  run,  but  these  examples  ap- 
pear to  have  errors  which  would  not 
appear  if  they  were  true  output  of 
computer  runs.  These  errors  do  not 
seriously  detract  from  the  descrip- 
tions of  the  games,  however. 

Stimulating  Simulations  is  a  nice 
addition  to  the  computer  game  ad- 
dict's library,  but  we  feel  that  the 
$5.00  price  tag  is  a  bit  high,  like  by  a 
factor  of  two  or  three.  However,  if 
you  do  wish  to  order  this  self-pub- 
lished booklet,  send  your  $5.00  to  C. 
William  Engel,  Box  16612,  Tampa, 
Florida  33687. 


MICROCOMPUTER 
HANDBOOK 

By  Charles  J.  Sippl. 
Petrocelli/Charter,  1977. 
480  pages,  $19.95. 

Review  by  Judy  Scolney  Robertson 
and  Larry  Robertson 


The  Microcomputer  Handbook  is 
a  guide  to  small  computers  for  the 
novice  user.  Aimed  primarily  at  the 
small  businessman  who  is  just 
about  to  embark  on  a  journey  into 
the  wonderful  world  of  microcom- 
puters, this  book  covers  a  wide 
range  of  subjects  related  to  the  pur- 
chase, selection  and  use  of  low-cost 
micro-miniaturized  devices. 

Sippl  more  than  adequately  com- 
pares minicomputers  and  the  large 
scale  computers  with  which  we  have 
been  familiar  for  so  long  with  the 
new  cheaper  micros  that  are  now 
available.  He  also  discusses  many 
and  varied  applications  of  com- 
puters in  the  home  and  in  business 
uses,  including  supermarket  cash 
registers,  electronic  funds  transfer, 
communications,  production  con- 
trol, and  numerical  control. 

The  Handbook  goes  into  sufficient 
detail  that  it  can  be  read  on  several 


levels  of  technical  competence, 
ranging  from  the  relative  novice 
through  the  totally  experienced  hob- 
byist. The  appendix,  "Microcom- 
puter Product  Analysis,"  is  a  most 
valuable  addition  to  this  book.  It 
discusses  numerous  products  by 
name,  giving  a  short  review  of  the 
specifications  of  each  and  often 
comparing  them  with  each  other. 
Another  appendix,  "Analysis  of  De- 
sign and  Testing  Tools:  Software 
Support  Systems,"  is  equally  valu- 
able in  its  discussion  of  assemblers, 
editors,  loaders,  simulators,  and  de- 
buggers in  detail. 

The  Handbook  includes  diagrams 
of  storage  formats,  configuration 
block  diagrams,  diagrams  of  system 
operations  and  sample  flow  charts. 
In  addition,  Sippl  provides  a  glossary 
at  the  end  of  each  chapter,  a  particu- 
lar handy  aid  for  the  relative  novice. 
Sippl  advocates  an  approach  to  data 
processing  which  includes  standard- 
ized documentation  and  efficient, 
easily  maintained  code.  His  advice  is 
extremely  helpful  in  building  a  new 
data  processing  installation. 

Microcomputer  Handbook  should 
be  on  the  bookshelf  of  anyone  con- 
sidering installing  a  data  processing 
operation  in  his  home  or  business.  It 
is  a  thorough  and  readable  account 
of  numerous  factors  involved  in  the 
creation  and  operation  of  a  computer 
system  written  for  the  relative  lay- 
man, but  of  significant  interest  to 
the  hobbyist  as  well. 
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By  Abe  Perez 


Compared  to  this  section  of  the  magazine  in  previous 
months,  this  issue  contains  relatively  fewer  programs- 
four.  One  reason  for  the  brevity  of  this  section  this  month 
is  a  decision  to  postpone  the  publication  of  some  software 
articles  which  are  better  suited  to  be  published  in  a  single 
issue  of  the  magazine  rather  than  in  multiple  installments. 

This  seems  to  be  the  more  practical  approach  to  provide 
the  reader  a  better  insight  into  the  structure  of  the  rela- 
tively complex  programs  promised  for  future  issues.  Many 
readers  are  anxious  to  see  data-base  management  soft- 
ware for  a  home  or  hobby  computer.  This  is  the  class  of 
software  intended  for  future  issues  of  this  magazine. 

The  four  software  articles  in  this  issue  include  two 
games,  a  practical  application  of  a  random  number  gen- 
erator, and  finally,  a  utility  program  to  facilitate  pre- 
paration of  paper  tape  programs  for  use  with  the  Intel 
SDK-80  monitor  kit. 

In  response  to  over  300  calls  from  our  readers  about 
the  errata  in  William  Mitchell's  BIORHYTHM  program, 
(INTERFACE  AGE,  October  issue)  we  are  publishing  a 
new  listing  revised  by  the  author.  We  hope  it  works.  We 
were  astonished  to  find  out  how  much  interest  this  sub- 
ject has  generated.  In  the  course  of  1978  we  shall  be 
publishing  Biorhythm  programs  for  other  equipment. 
Watch  for  them. 

The  INJUN  POKER  game  by  12-year-old  Kenneth  Kolbly 
is  a  fun  game  for  families  with  small  children  and  seems 
not  too  difficult  to  modify  to  allow  more  than  two 
players  to  play  at  one  time.  The  program  was  written  for 
the  IMSAI  8080  using  Rev.  4.0  12K  Extended  BASIC. 

The  PIRANHA  GAME  program  by  Jeb  and  Elizabeth 
Long  requires  about  2400  bytes  of  memory.  According  to 
the  authors,  the  program  can  "easily  be  modified  to  oper- 
ate on  almost  any  memory-mapped  video  monitor  device." 

The  RANDOM  NUMBER  PROGRAM  FOR  SECURITY 
COMBINATIONS  is  a  practical  application  of  random 
numbers  other  than  in  simulation,  where  pseudo- 
random numbers  are  preferred.  It  is  not  clear  how  the 
lock  combination  numbers  are  managed  in  the  par- 
ticular application  but  this  editor  wonders  how  many 
copies  of  the  list  of  lock  numbers  are  maintained  and 
what  happens  if  the  last  maintained  list  is  lost!  These 
are  merely  random  thoughts  by  this  editor  but  I  feel 
assured  that  these  problems  had  been  eliminated  by 
good  management  at  the  particular  facility  where  this 
program  is  used. 

The  PUNCH  &  READ  INTEL  FORMATTED  TAPE  soft- 
ware seems  self-explanatory  to  those  familiar  with  the 
Intel  Evaluation  Kit  SDK-80. 

Word  of  Caution:  None  of  the  four  software  articles 
described  in  this  issue  were  actually  run  at  this  pub- 
lisher's facility,  let  alone  any  semblance  of  a  validation 
and  verification  attempt  on  any  of  them.  As  in  the  case 
of  textual  material  published  under  an  author's  byline, 
INTERFACE  AGE  assumes  no  responsibility  for  the  con- 
tent. Equal  space  shall  be  allotted  for  replies  to  con- 
troversial views  and  corrections  to  published  programs 
shall  be  printed  in  following  issues.  All  letters  addressed 
to  authors  in  care  of  this  magazine  are  forwarded  to  the 
authors  for  personal  reply. 


LOOKING  BACK  .  .  . 

In  1977  INTERFACE  AGE,  Volume  II  has  featured  some 
outstanding  software  articles.  Topping  the  list,  of  course, 
are  Bud  Shamburger's  two  contributions  PAYROLL  PACK- 
AGE and  GENERAL  LEDGER  PACKAGE.  A  straw  vote  of 
the  editors  selected  the  following  for  this  list. 

JANUARY  ISSUE 

Consol  1K  Resident  Operating  System 
by  Processor  Technology 

FEBRUARY  ISSUE 

Microcomputer  Stock  Options 
by  Ed  Christianson 

BASIC  Algorithms  for  Common  Math  Functions 
by  Michael  Burton 

MARCH  ISSUE 

Menace  of  the  Micro  World 
by  Ken  Berkun 

Graphics  —  The  Easy  Way 
by  Marvin  Mallon 

APRIL  ISSUE 

Proposed  Cassette  Data  Storage  Format  Standard 
by  Lorin  S.  Mohler 

MAY  ISSUE 

Robert  Uiterwyk's  4K  BASIC  Interpreter  Program 
By  William  W.  Turner 

User  TTY  Handler  for  the  Z-80  Development  System 
by  Richard  E.  Maly 

John  Conway's  Game  of  Life 
by  Alan  R.  Miller 

JUNE  ISSUE 

General  Payroll  Package 
by  Bud  Shamburger 

Star  Lanes 

by  Steven  Faber 

JULY  ISSUE 

Diablo  Output  Driver  Routine 
by  Chris  Terry 

AUGUST  ISSUE 

Viking  Uplink/Downlink 
by  Sven  Grenander 

Local  Sidereal  Time  and  Date 
by  James  J.  Brennan 

Fortran/Basic  Conversions 
by  William  C.  Thompson  III 

SEPTEMBER  ISSUE 

General  Ledger  Package  —  The  Micro  Bookmaker 
by  Bud  Shamburger 

Depreciation  Schedule  Analysis  Program  —  JHDSAP 
by  Jim  Huffman 

OCTOBER  ISSUE 

Program  to  Calculate  Winds  Aloft  Using  A  HP25 

Hand  Calculator 
by  Brian  Finke 

Assembly  Language  Structured  Programming  —  Stars 
by  Ed  Keith 

NOVEMBER  ISSUE 

Molyprocessor  Music 
by  Darrel  J.  Van  Buer 

Blockade 

by  Kenneth  Berkun 


DFCFMRFR  1977 


INTERFACE  AGE  133 


UNBEATABLE 
MICROCOMPUTER 
OFFER   

Complete,  ready  to  use,  APPLE  II 
Microcomputer  with  BASIC  and 
System  Monitor  in  ROM  and  16K 
BYTES  of  RAM. 


Apple  II  with  8k  of  RAM  $1391.75 
Additional  8k  memory  expansion  when  purchased  with  system  $106.25 


Total  16k  system 


only  S14?$ 


00 


Special  features: 

1  ...  Color  graphics  ( 15  colors,  40hx48v  resolution)  ^ 

High  resolution  graphics  (280hxl92v  resolution)        V  V  ||  f]  00 
Memory  expandable  to  48K  BYTES  on  board  M%J%J 
Full  cursor  control 

On  board  I/O:  Audio  cassette  interface,  8  peripheral 
board  connectors,  Audio  speaker  for  sound  effects, 
Inputs  for  4  game  paddles  or  2  joysticks. 

ALSO  AVAILABLE  FOR  APPLE  II:  Printer  interface,  Floppy  Disc- 
interface,  and  many  game  programs 

Delivery  is  stock  to  30  days.  Bank  Americard  and  Mastercharge 
welcome.  Allow  3  weeks  for  personal  checks  to  clear.  No  C.O.D. 
Please  add  $10.00  for  shipping  and  handling.  Calif,  residents 
add  6^  sales  tax. 

QCMPITEF  PLAYGF01IN0 
m?  WESTMINSTER  AVE. 
WESTMINSTER  OA.  ?mi 


(714)  8F8-8330 


CIRCLE  INQUIRY  NO.  87 


INVENTORY  I 

A  SIMPLE  BUT  EFFECTIVE 
INVENTORY  SYSTEM 
FOR  NORTH  STAR  DISC  SYSTEM 


PROGRAMS 

•  SEQUENTIAL  FILE  MAINTENANCE 

•  RANDOM  FILE  UPDATE 

•  STOCK  STATUS  REPORT  .  .  . 

INVENTORY  VALUE,  ON-HAND  QUANTITIES,  REORDER  STATUS 

ADAPTABLE.  .  .EASY  TO  EXTEND  &  MODIFY 

A  GOOD  REFERENCE  FOR 
FILE  HANDLING  TECHNIQUES 

500+  INVENTORY  ITEMS  PER  DISKETTE 

BASIC  PROGRAMS  ON  DISKETTE  AND 
DOCUMENTATION 

$50.00 

California  Residents  add  6%  Sales  Tax 

BYTE  SHOP  OF  Sfln  FFifTOSCD 

321  Pacific  at  Battery.  (415)  421-8686 

BYTE  SHOP  OF  BERhELEV 

1514  University.  (415)  845-6366 


SOFTWARE  BUG 

In  our  October  issue  we  left  out  an  entire  column 
of  Gregory  A.R.  Trollope's  article  entitled  M6800 
FORTRAN  Cross  Assembler  Program.  This  erratum 
picks  up  the  text  on  the  third  column  of  page  151 
and  continues  it  to  Line  250  of  the  listing.  We  are 
sincerely  sorry  that  this  occurred. 

Then  the  CLIST  below  can  be  used  to  invoke  the  assem- 
bler with  the  command: 

EX  (ASSEM) 'EXAMPLE' 

CLIST(ASSEM) 
00010  PROC1  DA 

00020  ALLOC  DA(&DA..DATA)  F(FT01  F001) 
00030  ALLOC  DA(&DA.. OBJ. DATA)  F(FT02F001) 
00040  ALLOC  DA(SYS.DATA)  F(FT03F001) 
00050  LOADASSEM 
00060  FREEALL 
READY 

This  command  operates  from  the  COMMAND  or  EDIT 
modes  of  TSO. 

The  file  SYS. DATA  should  be  initialized  to  0000  (4 
zeroes)  at  the  beginning  of  the  first  line. 

EXAMPLE 

As  an  example  of  the  output  produced  by  the  Assem- 
bler, a  listing  is  given  of  a  routine  to  transfer  the  con- 
tents of  memory  to  a  TSO  dataset  in  Motorola  paper 
tape  format,  using  the  MIKBUG®  routines.  This  output 
may  be  reloaded  with  the  MIKBUG®  load  command  (as 
may  the  Assembler  object  code,  of  course). 

A  point  worth  mentioning  is  that  TSO  requires  an  even 
parity  XOFF  after  receiving  a  full  speed  character  string 
—  the  BI-SYNC  adapter  apparently  requires  it  to  control 
the  communications  line  properly.  Also,  TSO  sends  an 
XON  at  the  end  of  its  output,  to  inform  the  BI-SYNC 
adapter  to  turn  the  line  around  again.  If  this  character  is 
garbled,  either  by  noise,  or  by  a  transmission  to  TSO, 
the  communications  system  locks  up,  and  can  only  be 
restored  by  manually  resetting  the  Modem  at  Houston. 
So,  when  this  happens,  hang  up,  log  on  with  a  different 
user  ID,  and  use  the  PORTS  command  to  find  the  port 
number  to  which  you  were  attached.  Once  in  a  while  the 
line  clears  itself,  but  if  not,  send  a  message  to  the 
operator,  with  the  SEND  command,  explaining  that  you 
were  working  in  such-and-such  an  ID,  and  locked  up  the 
communications  system,  so  you  logged  onto  the  sys- 
tem with  your  present  number  to  ask  him  to  reset  the 
modem  you  were  attached  to,  no  underscore. 


M6800  FORTRAN  CROSS  ASSEMBLER 
PROGRAM  LISTING 


UUUIO 
O0020 
O0O.30 
UOU4U 
U005U 
UOOftU 
u0u7u 
OOOHu 


OOI  lu 
u0l?O 
uOI  3u 
uOI  40 
OOI5U 

001  6u 
UO I  7o 
OOI80 
uOI  90 

00200 

O02IO 
U022O 

002  3o 
00240 


IMPLICIT  INTEGER  *2(A-Z) 

JNTEOER*4  VAL.C0UN1  ,  C,  VALUE  ( t>00  ) ,  IGH.K2,  KGfe) 
CtfMMrfN  /IMS/  lNS<i>,?b6) 

DIMENSION  LINE(RO),  bUF(l2),  HUNCH < 50),  LABEL(  5,  r>00> ,  INC5) 
INTEtiER*2  lAdLE<l6)  /'O',   'I',   '2 ' J' , '4' , 'b' . '6'. '7' .'d'. ' 


'F'/ 


'I  ' 


'I' 


'<','=','>','?', 'u' ,' A', 'b', 'C'.'D', 'E', 'H'.'G', 'H', 
'K'.'L'.'M',  'N'.'H'.'H',  'O',  'R'.'S'.T'.'U'.'V,  'H'. 
S'Y'.'Z'.'t'.'N', ']','"', '_'/ 

OATA  ASl/'*//,t/'fc//,M/'V.'/,ZkRi1/''0'/,R/'R'/,A/'A'/,CC/'C'/, 
5     PL/'  +  '/.uL/'  '/.Dfi/'S'/.O/'OV.I/'I'/.tl/'ii'/.D/'DV.II/'NV 
S,AHHS/'/"/,Al/'tf// 
LAUH=I 
C0UN l =0 

HICKUH  NEXT  ADDRESS 
RbADU,  I3,END=I4)CMUNT 
r0RMAKZ4,  IX.5AI  ) 
CSAV=Cfe)UNf 


END*29)LINE 
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STATIC 

8K  RAM  BOARD  SS, 

ASSEMBLED' 
& 

r  TESTED 

$225 

S100  BUS:  PLUGS  RIGHT  INTO  MAINFRAME  —  FULLY  BUFFERED 

DIP  SWITCH  SELECTION  OF  ADDRESS  ASSIGNMENT  &  WAIT  CYCLES  - 

MEMORY  PROTECT  DIP  SWITCH  SELECTABLE  256,  512,  1K,  2K,  4K,  OR  8K  INCREMENTS 

QUAN-TRONICS 

8080  MICROPROCESSOR         .--^  a  ■                                                        *  FULLY  ASSEMBLED 
SYSTEM                     IMSAI                            COMPUTER              AND  TESTED 
•INCLUDES  CPU,  MAINFRAME  W/22  CARD  SLOTS,  FRONT  PANEL,  POWER  SUPPLY  —  READY  TO  ENJOY 

$855 

IQ-120  TERMINAL  (Kaap 
OfNQfN/'V         24  LINES  UPPER/LOWERCASE  FULLY  ASSEMBLED  &  TESTED  3>%7%7D 
OU  nVV         OPTION  1  AVAIL  -  BLOCK  MODE,  PRINTER  PORT  +  $100               FOR  THE  INTELLIGENT 
—  QUALITY  FIRST  —  CUSTOMER 

TECH- MART 


lvi 


19590  VENTURA  BLVD. 
TARZANA,  CA  91356 


COMPUTER  PRODUCTS 
READY  FOR  IMMEDIATE  DELIVERY 


CALL 
(213)  344-0153 


NEED  SOME 
HELP? 


BUSINESS  PERSONS 


FOR  THE  OFFICE 
AND  HOME  — 


WE  ARE  HERE  WITH  A  COMPLETE  TEAM  OF  HIGHLY  QUALIFIED  PROFESSIONALS 
TO  SUPPORT  YOUR  EVERY  NEED  IN  BUSINESS  APPLICATIONS. 
—  HARDWARE  —  UNIQUE  REQUIREMENTS  —  SOFTWARE  — 


-  GOOD  PRICES 

TOP  QUALITY  PARTS 


] 8080A 

$1500 

2102L  250nS 

$175 

2708  EPROMS 

$1850 

74  SERIES  IC's 
74LS  SERIES  IC's 

LINEARS 

CATALOG  LISTING 

-  GOOD  PRICES  ~ 


WORK  BOOTH 


$550  HR. 


WE  HAVE  THE  IDEAL  WORKING  CONDITIONS 
FOR  THOSE  OF  YOU  WHO  NEED  SOME  SPACE 
—  ALL  TOOLS,  SCOPES,  EQUIPMENT  PROVIDED  — 
FOR  A  NOMINAL  FEE  WE  WILL  PROVIDE  A 
TECHNICIAN  AS  REQUIRED 


PERSCI 


DUAL  DRIVE 
MODEL  277 


POWER  SUPPLY 
IMS  &  CABINET 

INDUSTRIAL  MICROSYSTEMS 


$ 

RELIABILITY 
&  QUALITY 
COMBINED 


16K2708 


$99 


EPROM  BOARD 
S100  BUS: 

DIP  SWITCH  SELECTION  OF  MEMORY  ADDRESS  ASSIGNED 
AND  MEMORY  WAIT  CYCLES. 

QUAN-TRONICS 

ASSEMBLED  &  TESTED  NOT  A  KIT 


ALPHA 


MICROSYSTEMS 


AM-100 
AM-200 
AM-300 


$1495 
$  695 
$  695 


BASIC 
LANGUAGE 


 OTHER  MAJOR  PRODUCTS  

CENTRONICS  PRINTERS  —  AFFORDABLE  —  CROMEMCO  —  T.E.I.  12  &  22 
DEC  PRINTERS  —  PROCESSOR  TECHNOLOGY  —  POLYMORPHIC  —  SEALS 
TARBELL  —  INFO  2000  —  SUPERSCOPE  —  MICROPOLIS  DRIVES  — 

AND  MANY  OTHERS 

Newly  introduced  to  the  market,  Malibu  Printer,  165  CPS,  Bidirectional,  $1995.00 

WE  SHIP  ANYWHERE  WITHIN  THE  CONTINENTAL  U.S. 


10:00  AM-9:00  PM 
MON-FRI 

OPEN 

9:00  AM-6:00  PM 
SAT 

CAPRI  PLAZA 

WE  SPECIALIZE  IN  SYSTEMS  HARDWARE  &  SOFTWARE 
—  WE  WELCOME  INQUIRIES  — 

(213)  344-0153 
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SOFTWARE  GAME 


SC/MP  WORD  GAME  —  WORD  G 

By  Sou  Nam  Kim 


INTRODUCTION 

The  SC/MP  word  game  is  playable  between  two  per- 
sons. One  person,  Player  A,  enters  a  word  of  no  longer 
than  10  letters.  The  output  terminal  prints  the  first  input 
character  followed  by  question  marks  (?)  for  each  re- 
maining input  characters.  Entry  is  terminated  by  a  carriage 
return.  The  terminal  then  prints  the  number  of  charac- 
ters immediately  following  the  last  question  mark  fol- 
lowed by  a  line  number  (1)  at  the  beginning  of  the  next 
line. 

Player  B  tries  to  guess  the  word  by  typing  in  one  of 
the  words  printed  out.  The  entry  is  terminated  by  hitting 
the  space  bar.  At  this  time  the  terminal  prints  all  the 
correct  characters  in  corresponding  positions.  Question 
marks  are  printed  in  place  of  mismatch.  Last  the  terminal 
types  either  LO  or  HI  (for  low  or  high).  The  program  looks 
at  the  first  mismatched  character  and  determines  if  the 
guess  was  high  or  low  tabulated  in  alphabetical  order. 

Player  B  is  given  nine  more  chances  to  guess  remaining 
characters.  At  the  end  the  computer  prints  out  the  cor- 
rect word  and  a  message.  There  are  various  messages 
for  incorrect  entries  and  praises  for  early  guesses. 

MEMORY  REQUIREMENTS 

The  program  fits  into  1K  byte  storage.  It  may  also  fit 
into  2  mm  5204  or  in  RAM.  In  addition  this  program  re- 
quires about  34  bytes  of  temporary  data  storage  location. 
Presently  it  occupies  RAM  locations  between  HEX  816 
and  HEX  837.  By  changing  five  locations  in  the  pro- 
gram, it  can  be  moved  elsewhere.  The  five  locations  are 
1,6F,  103,  136,  and  1E7.  This  program  resides  between 
0and3FD. 

RUNNING  WORDG 

The  beginning  address  of  the  program  is  00  therefore 
the  program  will  start  automatically  at  power  up  or  can 
be  restarted  by  resetting  the  processor.  The  program  is 
written  around  a  TV  typewriter  which  has  32  character 
by  16  line  format.  When  used  with  the  TV  typewriter 
circuit  it  performs  automatic  screen  erase  and  cursor 
positioning  at  the  beginning  of  each  game. 

EXAMPLES  OF  WORDG 

SC/MP  WORD  GAME  PROGRAM  FLOW 

1.  At  powerup,  a  message  is  displayed  on  how  to  play 
the  game. 

2.  As  the  Player  A  enters  a  secret  word  the  screen  is 
erased  and  the  word  is  displayed  on  top  of  the 
screen.  It  tests  for  non  alphabetic  characters.  A 
more  than  10-character  word,  and  a  space  and 
prints  appropriate  message. 

3.  For  a  legal  word  entry  it  prints  the  first  character 
and '?'  in  place  of  rest  of  the  characters. 

4.  When  a  space  is  detected  it  recognizes  the  end  of 
the  entry  and  prints  the  number  of  total  characters 
entered. 

5.  Then  it  prints  a  line  number  beginning  with  1  on 
the  next  line  and  waits  for  Player  B  input. 

6.  As  the  Player  B  enters  his  guess  word  it  stores 
them  in  memory  for  later  comparison  as  well  as 
echoing  them  on  the  screen. 

7.  At  the  same  time  it  counts  the  number  of  character 
entry  and  if  it  exceeds  15  characters  it  terminates 
entry  and  prints  message.  Then  it  prints  the  next 
line  number. 


8.  It  recognizes  the  end  of  entry  by  detecting  a  space. 
At  this  time  it  compares  the  two  word  sizes  and  if 
mismatching,  print  a  message  and  go  to  the  next 
line. 

9.  If  there  is  a  word  size  matching  then  it  proceeds  to 
character  matching.  For  each  matching  character 
it  displays  the  character  and  '?'  is  printed  in  place 
of  non-matching  character. 

10.  For  the  first  non-matching  character  it  compares 
the  two  characters  to  determine  if  the  guess 
character  is  higher  or  lower  than  secret  character 
in  ASCII.  For  example  B  is  higher  than  A. 

11.  It  proceeds  with  comparing  characters  to  the  end. 
Comparison  of  high  or  low  is  made  for  the  first 
matching  character  only.  At  the  end  it  prints— and 
HI  or  LO  message  depending  on  the  result  of  the 
previous  comparison. 

12.  Then  it  moves  to  the  next  line  and  prints  next  line 
number  waiting  for  the  next  guess  entry. 

13.  There  are  3  types  of  messages  printed  when  the 
correct  guess  is  made: 

When  guessed  in  3  or  less  tries; 

You  answered  correctly. 

You  are  a  genius! 
When  guessed  in  6  or  less  tries; 

You  answered  correctly. 

Terrific! 
For  the  rest. .  .just; 

You  answered  correctly. 
When  not  guessed  correctly  in  10  tries  it  prints: 
Sorry  you  lose. 

The  correct  answer  is  'SEXYLEG' 

14.  The  space  is  not  allowed  as  a  part  of  an  entry  word 
as  it  regards  the  space  as  the  termination  of  an 
entry. 

15:    The  program  detects  non  alphabetical  characters 

and  prints  a  message. 
16.    There  are  numerous  other  messages  which  make 

the  word  game  more  interesting. 
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This  program  was  first  published  in  the  October  issue 

Biorhythm 

By  William  T.  Mitchell 


One  of  the  more  visible  changes  which  have  taken 
place  in  our  society  over  the  past  few  years,  is  that  an  in- 
creasing number  of  people  are  taking  an  interest  in  sub- 
jects which  they  would  have  dismissed  as  superstitious 
folly  only  a  short  time  ago.  Transcendental  Meditation  is 
now  widely  practiced,  and  appears  to  be  becoming  more 
common  by  the  day.  Astrology  was  once  almost  uni- 
versally regarded  as  pure  hokum:  now  nearly  everyone 
knows  the  sign  of  the  Zodiac  under  which  they  were 
born  and  an  increasing  number  of  persons  seem  to  take 
seriously  the  "influence"  of  the  stars. 

Biorhythms  are  another  area  which  has  seen  increas- 
ing interest.  One  company  has  recently  marketed  a 
pocket  calculator  which  will  tell  you  the  status  of  your 
Biorhythm  Cycle  on  any  given  day.  This  article 
describes  a  BASIC  program  to  plot  anyone's  Biorhythm 
Chart  for  any  given  time  period.  The  chart  produced  is  64 
columns  wide,  and  can  be  displayed  on  a  64x16  CRT 
monitor  if  no  hardcopy  device  is  available. 

The  Biorhythm  theory  postulates  that  there  are  cer- 
tain metabolic  cycles,  known  as  inner  clocks,  which 
have  a  constant  period  in  the  human  body.  The  three 
main  cycles  are  a  23-day  Physical  Cycle,  a  28-day  Emo- 
tional Cycle  and  a  33-day  Intellectual  Cycle.  The 
Physical  cycle  is  associated  with  physical  vitality,  en- 
durance and  energy  level.  The  Emotional  cycle  cor- 
responds to  sensitivity,  intuition  and  cheerfulness.  The 
Intellectual  cycle  is  related  to  mental  alertness, 
cognitive  power  and  judgement  ability.  All  three  cycles 
start  at  zero  on  the  upswing  at  the  moment  of  birth  and 
continue  unbroken  throughout  a  person's  lifetime.* 

According  to  Biorhythm  Theory,  the  high  periods  of  a 
cycle  are  the  times  when  a  person  will  probably  have  the 
most  energy,  be  most  cheerful,  mentally  sharp,  outgo- 
ing and  alert.  The  low  periods  can  be  regarded  as 
recuperative  times,  when  the  body  is  recharging  its  bat- 
teries. The  days  on  which  any  cycle  crosses  the  Zero 
line  are  called  Critical  Days,  and  performance  may  be 
unstable  on  these  days. 

The  Biorhythm  program  presented  in  this  article 
generally  flows  from  top  to  bottom.  It  is  divided  into 
several  distinct  sections,  each  doing  a  specific  job  and 
each  headed  by  a  descriptive  remark.  In  most  cases  I 
find  it  natural  to  program  in  this  format.  I  try  to  stay  with 
this  format  even  at  the  cost  of  extra  effort  because  it 
makes  programs  relatively  easy  to  read  and  understand 
when  I  want  to  modify  them  after  six  months  of  not  look- 
ing at  them. 


*The  tenuousness  of  the  theory  hinges  upon  this  postulated 
starting  point.  There  is  no  "moment  of  birth,"  merely  a  series 
of  steps  in  an  ongoing  process  of  development.  The  day  of 
birth  is  a  legal  or  civic  rather  than  biological  event.  —ed. 


The  100  series  statements  initialize  the  program.  Ar- 
rays are  dimensioned,  the  string  array  T$  is  loaded  with 
the  names  of  the  days  of  the  week,  the  12-element  array 
F  is  loaded  with  the  number  of  days  in  each  month  and 
the  constant  K  is  set  to  2*  PI. 

The  200-series  statements  obtain  input  data  for  the 
program.  It  is  important  to  note  here  that  the  program  re- 
quires input  of  the  date  in  an  unusual  format,  requiring 
the  full  four  digit  year  instead  of  the  more  usual  last  two 
digits.  I  have  found  that  in  situations  such  as  this  it  is 
usually  a  mistake  to  expect  people  to  read  and  follow  in- 
structions, so  it  is  best  to  anticipate  bad  input  data  and 
provide  error  messages  and  recovery  where  possible.  In 
this  case,  if  only  the  last  two  digits  of  the  year  are 
entered  the  program  will  correct  the  year  to  a  20th  Cen- 
tury date  and  print  the  corrected  date.  I  only  checked  the 
year  because  I  felt  that  this  was  the  only  input 
parameter  where  unintentional  error  was  really  likely, 
and  I  wanted  to  conserve  program  space. 


Because  of  the  numerous  calls 
we  have  received  regarding  this 
program,  we  are  publishing  it  a 
second  time  with  the  author's 
corrections  and  a  new  listing. 


The  300-series  statements  calculate  the  number  of 
days  which  have  elapsed  between  the  birthdate  sup- 
plied and  the  start  of  the  Biorhythm  chart.  Leap  years 
are  taken  into  account  and  extra  days  are  added  as  re- 
quired. Also,  since  the  algorithm  used  to  calculate  the 
day  of  the  week  is  only  valid  for  dates  since  September 
14,  1752  (when  the  Gregorian  calendar  was  introduced) 
P1  and  P2  are  reset  to  8  to  print  a  blank  for  the  weekday 
name  opposite  dates  prior  to  this.  If  you  will  be  modify- 
ing this  program  or  rewriting  it  for  a  different  version  of 
BASIC,  this  section  is  the  most  likely  source  of  errors. 
When  I  checked  an  early  version  of  this  program  against 
two  Biorhythm  plotters  available  on  a  local  timesharing 
service  I  found  that  all  three  gave  different  charts. 
Checking  further  into  this,  I  found  that  all  three  charts 
were  wrong.  I  fixed  the  problems  with  my  program  and 
notified  the  systems  managers  of  the  timesharing  ser- 
vice of  the  problems.  Figure  2  is  part  of  a  typical  test 
run,  showing  some  of  the  checks  which  must  be  made 
to  verify  that  the  program  operates  properly. 

The  400-series  statements  print  the  chart  header  and 
set  F(2)  to  29  if  we're  beginning  plotting  a  leap  year. 
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BIORYTHM  CHART  FOR  BILL  MITCHELL 

BORN  ON  TUE  3/  2/  1943 
BEGINNING  SUN     5/  1/  1977 

P=PHYSICAL  (23  DAYS) 

E=EMOTIONAL  (28  DAYS) 

1= INTELLECTUAL     (33  DAYS) 
A=OVERALL  AVERAGE 

DOWN  CRITICAL  UP 
 i  


QTT1SJ 
O  UIN 

c  / 

1 

± 

T 
-L 

i 

A 
t\ 

Lj 

Jr 

MUN 

V 

Z 

T 
1 

i 

t\  Lj 

P 
Jr 

IUd 

c  / 

T 
1 

i 

Lj  J 

A 
■A 

p 

R  / 
J/ 

A 

ill 

A 

P 

ir 

inu 

-J 

Lj 

I 

A 

P 

IT 

5  / 

6 
\j 

K 

i— 1 

A 

IP 

9  AT 

J  / 

7 

E 

A 

P 

I 

OUVi 

p 
<j 

E 

PA 

I 

MON 

5/ 

9 

E 

p 

A 

] 

I 

THE 

1  U  Li 

5  / 

10 

E 

p 

A 

j 

I 

WED 

5/ 

11 

E 

p 

A 

] 

I 

THTT 
inu 

12 

1—1 

A 

] 

I 

FRI 

5/ 

13 

P  E 

A 

] 

I 

SAT 

5/ 

14 

P 

E 

A 

I 

SUN 

5/ 

15 

P 

E 

A 

I 

MON 

5/ 

16 

P  E 

A 

I 

TUE 

5/ 

17 

P 

E 

A! 

I 

WED 

5/ 

18 

P 

E 

A 

I 

THU 

5/ 

19 

P 

A  EI 

FRI 

5/ 

20 

I  A 

E 

SAT 

5/ 

21 

I 

A 

P  E 

SUN 

5/ 

22 

I 

A 

P  E 

MON 

5/ 

23 

I 

i 

A 

PE 

TUE 

5/ 

24 

I 

! 

A 

E 

WED 

5/ 

25 

I 

! 

A 

E 

THU 

5/ 

26 

I 

i 
• 

A 

E 

FRI 

5/ 

27 

I 

i 

A 

P 

E 

SAT 

5/ 

28 

I 

i 

A 

P  E 

SUN 

5/ 

29 

I 

A 

P 

E 

MON 

5/ 

30 

I 

A 

i 

P 

E 

TUE 

5/ 

31 

I 

A  P 

i 

E 

Figure  1.  This  is  a  typical  biorhythm  chart  showing  the 
interrelationship  between  the  Physical,  Emotional  and 
Intellectual  cycles. 
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WE  OFFER:  IMSAI,  Processor  Tech,  Vector 
Graphic,  Tarbell,  Seals,  Compucolor,  North 
Star,  Apple,  Oliver  Audio,  SWTP,  iCOM, 
Synetic  Design,  Micro-Term,  Vector,  AV, 
Dynabyte,  Cromemco,  Scientific  Research 
and  more. 

BOOKS,  DIAGRAMS,  SOFTWARE:  We  carry 
more  than  a  complete  library  to  answer  your 
every  need. 

SUPPOSE  YOU  NEED  A  SYSTEM?  We  have 
specialists  waiting  to  help  you.  They  can 
design  a  system  for  most  anyone.  In  addi- 
tion, we  have  classes  and  workshops  to  help) 
you  keep  pace  with  this  expanding  industry. 

Open  10-6  Daily  &  Saturday 
10-9  Thursday 


BYTE  SHOP 

7825  Bird  Road 

Miami 
(305)  264-2983 
Dial  264-BYTE 


BYTE  SHOP 

1044  E.  Oakland  Park  Blvd. 
Fort  Lauderdale 

(305)  561-2983 
Dial  561-BYTE 
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B1T5 


SPECIALTIES: 
Business  Packages 
Industrial  Systems 
Entrepreneur  Systems 
Hardware  Designs 
Software  Designs 
Service 

We  Stock  Most  Major  Micro  Manufacturers 
* ■*  *  Hobbyists  Welcome  *  *  * 

Ask  About  System  Specials 
New!  Come  See  Our  Own  S-1 00 
Motherboard/Power  Supply 

Our  Representative  In  San  Diego! 
Jim  Farthing 
(714)  421-1041 


BITS  N  BYTES 
College  Business  Park 
679  "D"  S.  State  College  Blvd 
Fullerton,  Calif.  92631 
(714)  879-8386 


HOURS: 


12-7  P.M.  M-F 
12-5  P.M.  Sat. 


~nr— i  r 
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The  500-series  statements  do  the  actual  work  of  gen- 
erating the  chart.  If  the  version  of  BASIC  you  are  using 
does  not  include  a  SIN  function,  the  Series  900  subrou- 
tine can  be  used  with  the  modification  discussed  being 
made  in  Lines  535  through  580.  Of  course,  using  the 
Series  900  subroutine  to  generate  the  SIN  function  will 
cause  the  program  to  run  much  more  slowly  than  if  a 
BASIC  SIN  function  is  used.  The  actual  body  of  the 
Biorhythm  chart  is  printed  in  the  string  array  0$.  If  ac- 
cess to  individual  characters  in  a  string  is  not  available, 
the  string  0$  could  be  eliminated  and  the  characters  to 
be  printed  sorted  by  position  and  printed  with  tabs. 

The  PRINT#4  statements  in  Sections  400  and  500 
cause  my  system  to  print  the  Biorhythm  Chart  on  a  hard- 
copy printer.  If  your  system  has  no  hardcopy  printer, 
changing  these  statements  to  simple  PRINT  statements 
should  cause  the  chart  to  be  displayed  on  the  terminal's 
CRT  monitor. 

The  600-series  statements  increment  the  day,  month 
and  year  counters.  F(2)  is  reset  to  28  or  29  as  required  for 
leap  years. 

The  700-series  subroutine  sets  pointer  P2  according 
to  the  day  of  the  week  corresponding  to  the  date  in  M2, 
D2  andY2. 

The  800-series  subroutine  calculates  the  number  of 
days  expended  in  prior  months  of  the  current  year. 

The  900-series  subroutine  allows  the  calculation  re- 
quired by  Lines  535,  550  and  565  of  the  program  to  be 
performed  on  systems  running  versions  of  BASIC  which 
lack  the  SIN  function.  In  order  to  use  this  subroutine, 
Lines  535  and  540  should  be  replaced  with  the  following 
statements: 

535X  =  23 

536GOSUB900 

540  0$[X*25  +  26]  =  "P" 
Lines  550  through  580  should  also  be  rewritten,  call- 
ing the  subroutine  with  X  set  to  28  and  33  and  making  the 
required  adjustment  in  the  pointers  into  the  string  0$. 

Since  completing  this  program,  I've  plotted 
Biorhythm  Charts  for  most  of  my  friends.  I  find  that  I'm 
watching  my  own  chart  for  any  correlation  between  my 
charted  Biorhythms  on  any  day  and  how  that  day  actual- 
ly turned  out.  If  my  experience  is  anything  to  go  by,  the 
Biorhythm  plotter  on  your  system  will  be  one  of  your 
more  often  used  programs. 


CALL  FOR  ARTICLES 

We  are  actively  seeking  articles  in  hardware,  software 
and  general  applications  of  microcomputers  in  industrial, 
business,  science,  medicine  and  personal  fields. 

Articles  authored  by  individuals  during  leisure  time  are 
remunerated  at  a  rate  from  $15.00  to  $50.00  per  published 
page  and  articles  describing  company  projects  carry  author 
and  company  byline,  but  no  honorarium  is  offered.  Articles 
accepted  will  be  acknowledged  with  a  binder  check  within 
thirty  days  of  receipt. 

Manuscripts  should  be  double-spaced,  typewritten 
pages,  one  inch  margins,  and  not  less  than  31/2  pages  in 
length  (one  published  page).  Pages  should  be  numbered  to 
insure  correct  text.  Photographs  should  be  numbered  and 
labeled  on  the  backside  with  a  description.  Tables,  listings, 
etc.,  shall  be  on  separate  sheets.  Photos  should  be  taken 
with  uniform  lighting  and  background,  in  the  form  of  glossy 
black  and  white  prints.  Computer  listings  shall  be  printed 
using  a  new  ribbon  to  assure  darkest  print  copy.  Authors 
shall  supply  a  statement  of  their  background,  expertise  and 
level  of  accomplishment. 

The  publisher  assumes  no  responsibility  for  artwork, 
photos,  models,  or  manuscripts.  Manuscripts  are  not 
acknowledged  or  returned  unless  accompanied  by  an  ad- 
dressed, stamped,  return  envelope. 

For  article  submittal  or  further  information,  contact 
respective  editor,  INTERFACE  AGE  Magazine,  13913  Artesia 
Boulevard,  Cerritos,  CA  90701  or  call  (213)  926-6629. 
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GENERAL  APPLICATION 


BIORYTHM  CHART  FOR  NO  LEAP  YRS 

ROPW    ON  CAT 

2/   27/  1965 

DEjVj  UN  IN  1  £i\3    D  U  LN 

9/    97/  lQfifi 

P=PHYSICAL 

(23  DAYS) 

E=EMOTIONAL 

(28  DAYS) 

1= INTELLECTUAL 

(33  DAYS) 

A=OVERALL  AVERAGE 

DOWN 

CRITICAL 

UP 

SUN 

2/ 

27 

P 

A! 

E  I 

MON 

2/ 

28 

P                         !       A             E  I 

TUE 

3/ 
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P  ! 

A  EI 

WED 
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THU 

3/ 
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! 
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BIORYTHM  CHART  FOR  BEGINNING  LEAP  YR 

BORN  ON  THU 

2/  27/  1964 

BEGINNING  SAT 

2/  27/  1965 

P=PHYSICAL 

(23  DAYS) 

E=EMOTIONAL 

(28  DAYS) 

I = INTELLECTUAL 

(33  DAYS) 

A=OVERALL  AVERAGE 

DOWN 

CRITICAL 

UP 

SAT 

2/ 

27 

P  ! 

A  EI 

SUN 

2/ 

28 

P  ! 

A  EI 

MON 

3/ 

1 
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A 
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TUE 

3/ 
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E 
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J/ 
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A  F. 

rx  L-J 

BIORYTHM  CHART  FOR  ENDING  LEAP  YR 

BORN  ON  WED 

2/  27/  1963 

BEGINNING  THU 

2/  27/  1964 

P=PHYSICAL 

(23  DAYS) 

E=EMOTIONAL 

(28  DAYS) 

1= INTELLECTUAL 

(33  DAYS) 

A=OVERALL  AVERAGE 

DOWN 

CRITICAL 

UP 

THU 

2/ 

27 

P 

A! 

E  I 

FRI 

2/ 

28 

P  ! 

A  EI 

SAT 

2/ 

29 

P  ! 

A  EI 

^  / 
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E 

MON 

3/ 
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P  A 

E 

TUE 

3/ 

3 

! 

P 

A  E 

Fiaure  2. 

This  is  the  result  of  some  test  runs  to  determine  that  the  Leap  Years  are  being  handled  correctly.  These 

tests  show  that  the  Physical  cycle  crosses  the  Zero  Line  369  days  after  birth  whether  or  not  a  Leap  Year  is  involved. 
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METRONIX  COMPUTERS 


Brings  You  the  Exciting: 

MICRO  NOVA 
COMPUTER  SYSTEM* 
& 

DASHER  TERMINALS 

BY 


DATA  GENERAL 


CALL  NOW 
305-885-4700 

MCI      25  E.  9TH  COURT 

HIALEAH,  FLORIDA  33010 

'Computer  Systems  Include  Application  Software 
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LISTING  1  This  is  a  listing  of  the  Biorhythm  Plotting 
Program 

10  REM  BIORHYTHM  PLOTTING  PROGRAM 

120  DIM  F[12],J[2]>Z$[20]>T$[8,3]fO$[51] 

130  READ  T$[1]J$[2]J$I3JJ$[4]fT$P5],T$[6JlT$[71J$^},K 

140  DATA 

"SUN","MON","TUE","WED","THU'7'FRr,"SAT","  ",6.28318 

150  READ  FIll.FI^.Fiai.FHl.FISl.Fiei.FH.FlSl.FlQl.FllOl.FlUl.Flia] 

1 60  DATA  31 ,28,31 ,30,31 ,30,31 ,31 ,30,31 ,30,31 

200  REM  DATA  INPUT 

205  PRINT  "ENTER  YOUR  NAME:  "; 

210  INPUT  Z$ 

215  PRINT  "ENTER  DATES  IN  THE  FORMAT  MM.DD.YYYY" 

220  PRINT  "EXAMPLE  —  JUNE  16,  1944  WOULD  BE  6,16,1944" 

225  PRINT 

230  PRINT  TAB  11;"BIRTHDATE:  "; 

235  INPUT  M1.D1.Y1 

240  IF  Y1>99  THEN  255 

245  Y1  =  Y1  +  1900 

250  PRINT  TAB  25.Y1 

255  M2=M1,D2=D1,Y2  =  Y1 

260  GOSUB  700 

265  P1  =  P2 

270  PRINT  "START  DATE  FOR  CHART:  "; 

275  INPUT  M2.D2.Y2 

280  IF  Y2>99THEN  295 

285  Y2  =  Y2+1900 

290  PRINT  TAB  25,Y2 

295  GOSUB  700 

297  PRINT  "LENGTH  OF  CHART  IN  DAYS:  "; 

298  INPUT  L 

300  REM  CALCULATE  OFFSET,  CONSIDER  LEAP  YEARS 

305  X=M1 

310  GOSUB  800 

315  J1=J2+D1  +  YV365 

320  IF  JK639723  THEN  P1  =8 

325  X  =  M2 

330  GOSUB  800 

335  J2  =  J2  +  D2  +  Y2*365 

340  IF  J2<639723  THEN  P2  =  8 

345  N1  =  Y2-.1 

346  0  =  J2-  J1  +  INT(N1/4)-  INT(Y1/4)-  INT(N1/100)+  INT(Y1/100)  + 
INT(N1/400)-  INT(Y1/400) 

350  IF  M1>2THEN  370 

355  X  =  Y1 

360  GOSUB  1000 

365  0  =  0  + X 

370  IF  M2>3  THEN  400 

375  X  =  Y2 

380  GOSUB  1000 

385  0  =  0  + X 

400  REM  PRINT  HEADER 

405  FOR  I  =  1  TO  5 

410  PRINT#4, 

415  NEXT  I 

420  PRINT#4,TAB  20;"BIORHYTHM  CHART  FOR  ";Z$ 

425  PRINT#4, 

430  PRINT#4,TAB  28;"BORN  ON     ";T$[P1];"    ";M1  ;"/";D1;'7";Y1 

435  PRINT#4,TAB  28;"BEGINNING  ";T$[P2];"  ";M2;'7";D2;"/";Y2 

440  PRINT#4, 

445  PRINT#4,TAB  28,"P=  PHYSICAL  (23  DAYS)" 

450  PRINT#4,TAB  28,"E=  EMOTIONAL  (28  DAYS)" 

455  PRINT#4,TAB  28,"l  =  INTELLECTUAL       (33  DAYS)" 

460  PRINT#4,TAB  28,"A  =  OVERALL  AVERAGE" 

465  PRINT#4, 

470  PRINT#4,TAB  13,"DOWN";TAB  34;"CRITICAL";TAB  62;"UP" 

475  PRINT#4,TAB13;"  !  

480  REM  SET  F(2)  TO  29  FOR  LEAP  YEARS 

485  X  =  Y2 

490  GOSUB  1000 

495  F(2)=F(2)  +  X 

500  REM  GENERATE  CHART 


SYSTEM  SELECTION  ADVICE.  WE  WILL  HELP 
YOU  TO  CHOOSE  FROM  THE  BEST  OF  EACH 
MANUFACTURER  TO  COMPLETE  THE  SYSTEM 
BEST  SUITED  TO  YOUR  NEEDS.  COME  SEE 
AND  try: 


PROCESSOR  TECH. 

SOL  20  SYSTEM 

TDL  ZPU  Z16K 

CROMEMCO 

POLYMORPHIC 

VECTOR  GRAPHICS 

IMSAI 

SWTP 

INTEL 

BYTE 


ICOM  DISCS 

NORTH  STAR 

TARBELL 

SEALS 

DYNABYTE 

LEAR  ADM  3A 

COMPUCOLOR 

SOROC 

SANYO 

HITACHI 


ALPHA  MICRO  16  8 

OKIDATA 

DECWRITER 

MULTITERM 

S  R  POLYPHONIC 

COMPUTALKER 

S  S  MUSIC 

I  C  S.  SOCKETS 

TOOLS.  SUPPLIES 

BOOKS  MAGAZINES 


MANHATTAN  BEACH  BlVD 


LAWNDALE 

BVTE  SHOP 

the  affordable  computer  store 

16508  HAWTHORNE  BLVD. 
LAWNDALE,  CA  90260 

(213)  371-2421  torrance 
HRS:  TUE.-FRI.  12-8,  SAT.  10-6  torrance 

BANKAMERICARD  •  MASTERCHARGE  •  AMERICAN  EXPRESS 
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PUT  A  MACRO 

IN  YOUR  MICRO 


HE  NEW  BREED 
OF  MICROCOMPUTERS 


The  microcomputers  have  offered  a  tremendous 
economical  advantage  because  of  their  standardiza- 
tion and  versatility.  Yet.  they  have  lacked  the  power 
handling  capabilities  and  software  support  of  the 
minicomputer  systems. 

MicroAge™  now  introduces  a  revolutionary  new 
breed  of  microcomputers— retaining  all  the  economical 
advantages  and  standardization  of  the  microcomputers, 
yet,  with  the  handling  capabilities  of  the  high  power 
minicomputers. 

SYSTEM  FEATURES 

Called  the  AM- 100™,  it  is  a  16-bit  micropro- 
cessor CPU  (2-card  set)  that  replaces  the  8080  micro- 
processor in  your  S-100  bus  computer. 

•  Multi-user/Multi-tasking  timesharing  disk  opera- 
ting system. 

•  Disk  file  management  system  and  utilities. 

•  Multi-user  structured  file  system  with  passwords. 

•  AlphaBasic  rM  extended  compiler  and  reentrant 
runtime  software  (not  an  interpreter). 

•  ISAM  (index  sequential  access)  as  well  as  random 
and  sequential  data  access. 

•  Free-form  text  editor  and  letter-writing  text 
formatter. 

•  Fully  supports  most  S-100  peripherals  without 
modification. 

•  Up  to  10  times  the  throughput  of  most  8-bit 
systems. 

•  Completely  device  independent  with  logical  file 
I/O  calls. 

•  System  generation  program  to  create  custom 
operating  monitors. 

•  Hardware  supported  totally  relocatable  object 
code. 

•  Eight  16-bit  general  purpose  registers. 

•  Hardware  floating  point  arithmetic  to  11  signifi- 
cant digits. 

•  Multi-level  direct  memory  access  and  vectored 
interrupt  system. 

•  Real-time  clock. 

•  Record  type  mapping  system. 

•  Modular  type  program. 

TIMESHARING  FOR  A  MICRO 

Imagine  six  people  using  the  same  microcomputer 
from  different  stations  to  perform  different  tasks. 
Imagine  members  of  a  computer  club  sharing  the 
same  microprocessor  while  each  works  from  his  own 
personal  terminal. 

Hardware  limitations  of  the  8080  have  made  micro- 
computer timesharing  impractical  for  the  personal  com- 
puter enthusiast.  The  AM- 100  rM  16-bit  microproces- 
sor set  puts  at  your  command  a  system  which  easily 
accepts  multi-tasking  from  a  multiple  user  structure. 


priorities  and  allocate  memory  requirements  for  each 
job  activated.  There  is  even  a  security  system  to  pre- 
vent unauthorized  access  to  the  data  files  (a  Macro 
Computer?). 

•  Businessmen— put  a  terminal  on  the  desk  of  your 
bookkeeper,  stock  clerk  and  design  engineer.  Per- 
form the  daily  accounting,  inventory  control  and 
design  problems  at  the  same  time.  Hook  a  terminal 
in  the  shop  and  audit  production  schedules  with 
the  processor's  real-time  clock. 

•  Teachers— have  each  student  at  a  terminal  at  the 
same  time  running  a  learning  program.  Monitor 
the  progress  on  your  master  terminal. 

•  OEM/ Software  Developers— create  extremely  fast 
executable  object  code  format  with  source  listing. 
Provide  customized  software  for  your  customer  in 
ALPHA  BASIC™  without  disclosing  the  source 
codes. 

WESTERN  DIGITAL  MICROPROCESSOR 

The  AM- 100  is  based  on  Western  Digital's  advanced 
WD- 16  microprocessor  chip  set.  It  has  been  re- 
microprogrammed  to  give  a  more  flexible  macro  in- 
struction set  while  still  maintaining  the  general  archi- 
tecture and  source  code  format  on  the  popular 
PDP-11  series. 

S-100  BUS  COMPATIBILITY 

The  16-bit  processor  system  interfaces  to  the  8-bit 
S-100  bus  by  multiplexing  through  70-plus  TTL  logic 
chips.  This  multiplexing  is  totally  transparent  to  the 
programmer. 

SYSTEM  SUPPLIED 

The  Alpha  Microsystem  can  be  configured  to  any 
specification  you  require.  It  is  supplied  with  the 
following  items  depending  on  your  application  and 
needs. 

•  AM- 100  IM  CPU  processor  and  all  system  soft- 
ware. 

•  S-100'  bus  microcomputer  mainframe  and 
power  supply  (with  or  without  addressable  front 
panel). 

•  Persci  dual  floppy  disk  drives. 

•  AM-200™  floppy  disk  controller. 

•  Calcomp  Trident  hard  disk  drives  of  25,  50.  80. 
200  and  300  megabyte  capacity. 


•  AM-400™  hard  disk  controller  interface  (up  to 
four  drives  in  any  mix) . 

•  Up  to  60K  primary  RAM. 

•  SOROC  IQ  120  text-editing  CRT  terminal. 

•  CENTRONICS  line  printers  and  terminals. 

•  Texas  Instruments  printers  and  terminals. 

•  All  I/O  interfacing  hardware  and  drivers. 

•  AM-300™  six  port  serial  interface. 

•  System  diskette  with  AlphaBasic™  compiler. 

•  User  documentation  and  manuals. 

•  Other  languages  including  APL.  LISP.  FOR- 
TRAN. COBOL,  and  RPG  as  they  become  avail- 
able. 

•  Business  application  software. 

IN  STOCK  FOR  IMMEDIATE  DELIVERY 

•  Business  application  is  now  becoming  available: 
Accounts  Receivable.  Accounts  Payable.  General 
Ledger,  Payroll  and  Inventory. 

•  Conversion  of  your  S-100  bus  microcomputer 
starts  as  low  as  $1495  including  full  system  soft- 
ware and  AlphaBasic  Compiler. 

•  MicroAge r™  will  provide  you  with  the  best 
support  hardware  in  memories,  terminals,  print- 
ers and  I/O  systems. 

•  Delivery  of  complete  systems  is  30  days  ARO. 

•  Allow  45  days  ARO  for  hard  disk  and  printers. 

•  Full  90  day  system  hardware  warranty. 

•  User  implementation  is  provided  anywhere  in 
the  United  States  along  with  maintenance  and 
service  programs. 

•  Look  to  MicroAge™  to  provide  you  with  full 
consulting  service  for  small  business',  scientific 
and  educational  computer  systems. 

Write  or  call  us  for  further  information  and  details, 

including  user  manuals. 

Ask  for  our  free  8  page  brochure  and  price  list: 


803  N.  Scottsdale  Rd. 
Tempe,  Arizona  85281 
Phone:  (602)894-1193 
(602)  894-1129 


See  unit  on  display  at  our  BVTE  SHDP retal1  stores: 


813  N.  Scottsdale  Rd.    24  W.  Camelback  Rd.    12654  N.  28th  Drive      2612  E.  Broadway        1474  W.  Spring  Valley  Rd. 
Tempe,  Arizona  85281   Phoenix,  Arizona  85013  Phoenix,  Arizona  85029  Tucson,  Arizona  85716  Dallas,  Texas  75080 
(602)894-1129  (602)  265-0065  (602)942-7300  (602)327-4579  (214)234-5955 


SOPTWAKb  SLUIIUN 


bUHWAKt  AKKLIUAIIUN 


The  Prices?  Low! 
The  Stock?  On  Hand! 
The  Deadline  For 
Orders? 


The  Company? 
Computer  Enterprises! 


Credit 

Cash 

Card  Price 

Price 

Lear  Siegler  ADM-3A  Kit 

$764 

$735 

IMS AI 8080  with  22  Slots  Kit 

$614 

$590 

North  Star  Micro  Disk 

System  Kit 

$623 

$599 

Polymorphic  VTI  /  64  Kit 

$182 

$175 

Comp.  Enterp.  Extender 

Board  with  connector 

$  13 

$  12 

Comp.  Enterp.  Cable  A 

for  IMSAI 

$  14 

$  13 

Seals  8K  250ns  RAM 

Assmbld. 

$238 

$229 

Vector  Graphic  8K  450ns 

RAM  Assmbld. 

$234 

$225 

Vector  Graphic  PROM/ 

RAM  Kit 

$  83 

$  80 

George  Risk  ASC II 

Keyboard  Kit 

$  52 

$  50 

Netronic's  ELF  II  RCA 

COSMAC  Microcomputer  - 

wired  &  tested 

$146 

$140 

ORDER  NOW  FOR  THESE 
EXCITING  NEW  PRODUCTS! 

North  Star  Horizon  1 
Computer  System  $  1497    $  1439 


North  Star  Horizon  2 

Computer  System 
IMSAI  VIO-B  Kit 
IMSAI  VIO-C  Kit 


$1871  $1799 
$  234  $  225 
$  297    $  286 

Ask  For  Your  FREE  Computer 
Enterprises  Catalog  Today! 

Shipping  charges:  $10  per  CPU  on  larger  units;  $1.50  per  kit.  $2.00  min. 
per  order. 

Delivery  is  stock  to  30  days  on  most  items.  Shipment  is  immediate  fori 
payment  by  cashier's  check,  money  order  or  charge  card.  Allow  3  weeks 
for  personal  checks  to  clear.  N.Y.  State  residents  add  approp.  sales 
tax.  Availability,  prices  and  specs  may  change  without  notice. 

Operating  Hours: 

M-W  10-5E.S.T. 

Th-F  10-9E.S.T. 
Closed  Sat.  &  Sun. 


Write  or  Call 


computer 
entefpri/e/M 

P.O.  Box  71 
Fayetteville,  N.Y.  13066 

Phone  (315)  637-6208  Today! 


! 
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505   L  =  O  +  L 
510   C  =  0 

515    FORO  =  OTOL-1 
520   C  =  C+1 
525   0$  =  " 
530   Y  =  0 

535  X  =  (SIN(K*(0/23  -  INT(0/23)))*25)  +  26 
540  0$[X]="P" 
545   Y  =  Y  +  X 

550   X  =  (SIN(K*(0/33-  INT(0/33)))*25)  +  26 
555  0$[X]=*T' 
560  Y  =  Y  +  X 

565   X  =  (SIN(K*(0/28-  INT(0/28)))*25)+  26 
570   0$[X]  =  "E" 
575   Y  =  (Y  +  X)/3 
580  0$[Y]="A" 

585  PRINT#4,T$[P2];TAB5;M2;'7";D2;TAB13;0$ 

600   REM  INCREMENTDATE 

605   IFP2  =  8THEN620 

610  P2=P2+1 

615  IFP2>7THENP2=1 

620  D2=D2+1 

625  IFD2>F[M2]THEND2=1,M2=M2+1 

630  IFM2<13THEN640 

635   M2=  1,Y2  =  Y2  +  1 

640  X  =  Y2,F(2)=28 

645  GOSUB1000 

650   F(2)=F(2)  +  X 

655  NEXTO 

670   GOTO  205 

700   REM  FIND  DAYOF  WEEK 

705    N1  =  M2  +  12*INT(.6+  1/M2) 

710   N2  =  Y2- INT(.6+  1/M2) 

715   N3=INT(13*(N1  +  1)/5) 

720  N4=INT(5*N2/4) 

725  N5=INT(N2/100) 

730  N6=INT(N2/400) 

735  N7=N3+N4-N5+N6+D2-1 

740  P2=N7-7*INT(N7/7)+1 

745  RETURN 

800   REM  FIND  DAYS  IN  PAST  MONTHS 
810   J2  =  0 

820   FORI  =  1TOX-1 
830   J2  =  J2+F[I] 
840   NEXT  I 
850  RETURN 

1000  REM  CHECKX  FOR  LEAP  YEAR 
1 005  I F  X/400  -  I NT(X/400)  =  0  TH EN  1 020 
1010  IFX/100- I  NT(X/1 00)  =  0  TH  EN  1 030 
1015  IFX/4- I NT(X/4K >0 TH E N  1 030 
1020  X=1 
1025  RETURN 
1030  X  =  0 
1035  RETURN 

LISTING  2  This  is  a  listing  of  the  optional  900-series 

subroutine  which  is  used  on  systems  having 
no  SIN  function. 

905  X=K*(0/X-INT(0/X)) 

910  X2  =  X  2,X3  =  X,N1  =  1,N2  =  2,N3=1 

915  X4  =  X 

920  FORN5=N2TON2+1 

925  N3=N3*N5 

930  NEXT  N 5 

935  N2=N5 

940  X3  =  X3*X2,N1=  -1*N1 

945  X  =  X+N1*X3/N3 

950  IFXOX4THEN  915 

955  RETURN 
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MAY  THE  FORCE  BE  WITH  YOU 


See  the  P.E.T.  2001  Computer  from  Commodore  at 


THE  COMPUTER  STORE 
820  Broadway 

Santa  Monica,  California  90401 
Phone  (213)  451-0713 


THE  MOST  EXPERIENCED  COMPUTER  DEALERS  ANYWHERE 


Store  Hours:  Tues  —  Fri  Noon  — 8  pm  •  Saturday  10  am  —  6  pm 


Located  2  blocks  North  of 
the  Santa  Monica  Freeway 
at  the  Lincoln  Blvd.  exit 


Phone  and  mail  orders  invited 
BankAmericard/Visa  and 
Master  Charge  welcome. 


Authorized  dealer  for  MITS,  Commodore,  Apple,  Cromemco,  Micropolis,  MECA,  Equinox,  Microterm, 
Extensys,  SOROC,  Micro  Computer  Devices,  Multiterm,  Binary  Systems,  Micro-Ware,  Sanyo  and 
Hitachi. 
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SOFTWARE  DEVELOPMENT 


Random  Number  Program  for 
Security  Combinations 

By  David  E.  Mann 


This  program  was  originally  written  on  a  Honeywell 
1 108  based  system  with  ASR-37  terminal  and  high-speed 
printer.  The  purpose  of  the  program  was  to  produce  list- 
ings of  five  to  ten  thousand  lines  of  randomly-generated 
combinations,  for  use  by  the  vault  and  lock  staff  of  the 
Pentagon  Building.  The  scale-down  presented  here  can 
be  an  effective  instrument  in  civilian  security.  Though 
released  for  publication,  this  article  does  not  reflect  the 
views  or  official  policy  of  the  Department  of  Defense. 

—Editor 


PROGRAM  LISTING 


430  PRINT  "OUTPUT  TIMES." 

440  PRINT 

450  PRINT  "ON  SOME  SYSTEMS,  GENERATION  OF  RANDOM  NUMBERS  MAY  BE" 

460  PRINT  "CONSTRAINED  BY  INATE  SYSTEMS  PROCEDURES  WHICH  REPLICATE" 

470  PRINT  "PREVIOUS  NUMBERS  PRINTED.  EXAMINE  LINE  260.  AND" 

480  PRINT  "COMPARE  IT  WITH  YOUR  PARTICULAR  SYSTEM  INSTRUCTIONS.  FOR" 

490  PRINT  "EXAMPLE.  SOME  SYSTEMS  WILL  NOT  PRODUCE  UNPREDICTABLE" 

500  PRINT  "RANDOM  NUMBERS  UNLESS  A  NEGATIVE  ARGUMENT  FOR  RND" 

510  PRINT  "FUNCTION  IS  USED  (E.G.:  •RND(-I)'  INSTEAD  OF  'RND(  +  )')" 

520  PRINT 

530  GOTO  200 

540  END 


THIS  PROGRAM  PREPARES  RANDOMLY-GENERATED  NUMBERS  FORMATTED 
FOR  USE  AS  SAFE.  VAULT  AND  SECURITY  CONTAINER  COMBINATIONS. 
IT  ENABLES  A  LOCKSMITH  OR  SECURITY  MANAGER  TO  HAVE  NUMBERS 
FOR  COMBINATIONS  WHICH  ARE  UNRELATED  TO  COMPROMISING  EVENTS 
SUCH  AS  BIRTHDAYS,  Etc.  FOR  MAXIMUM  SECURITY.  ONLY  A 
RANDOM  NUMBER  SHOULD  BE  USED  WHEN  CHANGING  AND  SETTING  A 
NEW  COMBINATION  


II  you  need  instructions,  type  T,  if  not  type  0* 

10 

PRINT 

20 

REM     FINAL  VERSION  5  SEP  1977 

? 

30 

REM     THIS  PROGRAM  WRITTEN  BY  D.E.  MANN  AND  EXISTS  IN  THE  PUBLIC 

1 

40 

REM     DOMAIN.  THERE  ARE  NO  COPYRIGHT  RESTRICTIONS  OVER  ITS  USE. 

50 

PRINT  "THIS  PROGRAM  PREPARES  RANDOMLY-GENERATED  NUMBERS  FORMATTED" 

 YOU  MAY  TYPE  IN  ANY  POSITIVE  NUMBER;  REQUESTS  FOR 

60 

PRINT  "FOR  USE  AS  SAFE,  VAULT  AND  SECURITY  CONTAINER  COMBINATIONS." 

MORE  THAN  100  LINES  ON  A  TTY  MAY  RESULT  IN  EXCESSIVE 

70 

PRINT  "IT  ENABLES  A  LOCKSMITH  OR  SECURITY  MANAGER  TO  HAVE  NUMBERS" 

OUTPUT  TIMES. 

80 

PRINT  "FOR  COMBINATIONS  WHICH  ARE  UNRELATED  TO  COMPROMISING  EVENTS" 

90 

PRINT  "SUCH  AS  BIRTHDAYS.  Etc.  FOR  MAXIMUM  SECURITY,  ONLY  A" 

ON  SOME  SYSTEMS.  GENERATION  OF  RANDOM  NUMBERS  MAY  BE 

100 

PRINT  "RANDOM  NUMBER  SHOULD  BE  USED  WHEN  CHANGING  AND  SETTING  A" 

CONSTRAINED  BY  INATE  SYSTEMS  PROCEDURES  WHICH  REPLICATE 

1  10 

PRINT  "NEW  COMBINATION 

PREVIOUS  NUMBERS  PRINTED.  EXAMINE  LINE  260.  AND 

120 

PRINT 

COMPARE  IT  WITH  YOUR  PARTICULAR  SYSTEM  INSTRUCTIONS.  FOR 

130 

PRINT  "  

•  EXAMPLE,  SOME  SYSTEMS  WILL  NOT  PRODUCE  UNPREDICTABLE 

140 

PRINT 

RANDOM  NUMBERS  UNLESS  A  NEGATIVE  ARGUMENT  FOR  RND 

150 

PRINT  "If  you  need  instructions,  type  T,  if  not  type  '0'  " 

FUNCTION  IS  USED  (E.G.:  •RND(-1)1  INSTEAD  OF  'RND(  +  )') 

160 

PRINT 

170 

INPUT  Z 

How  many  lines  of  combinations  do  you  desire? 

180 

IF  Z  =  1  THEN  400 

? 

190 

IF  Z  =  0  THEN  200 

10 

200 

PRINT 

210 

PRINT  "How  many  lines  of  combinations  do  you  desire?" 

87-61-95  17-35-51 

79-61-85 

220 

INPUT  Q 

'•-30-95  26-78-52 

7-78-92 

230 

DIM  A(9) 

85-19-96  78-98-84 

68-  7-97 

240 

FOR  J  =  1  TO  Q 

91-15-83  17-58-88 

42-28-39 

250 

FOR  I  =  1  TO  9 

74-53-31  18-92-18 

63-14-92 

260 

LET  A(l)  =  RND  (-1)*100 

71-91-78  60-79-15 

94-11-44 

270 

NEXT  I 

69-78-97  98-19-81 

99-  7-65 

280 

PRINT 

83-34-69                                   38-  1-49 

17-  3-83 

290 

PRINTUSING300,A(1),A(2),A(3),A(4),A(5),A(6),A(7),A(8),A(9) 

26-15-58  8-78-59 

32-90-53 

300: 

##-##-## 

79-89-77  29-39-25 

47-20-34 

310 

NEXT  J 

320 

PRINT 

330 

PRINT  "  

340 

PRINT 

FOR  MORE.  TYPE  A  V;  TO  STOP  TYPE  '0' 

350 

PRINT  "FOR  MORE,  TYPE  A  T;  TO  STOP  TYPE  '0'  " 

? 

360 

INPUT  Y 

1 

370 

IF  Y  =  1  THEN  200 

380 

IF  Y  =  0  THEN  540 

How  many  lines  of  combinations  do  you  desire? 

390 

REM  INSTRUCTIONS 

400 

PRINT 

1 

4  10 

PRINT  "         YOU  MAY  TYPE  IN  ANY  POSITIVE  NUMBER;  REQUESTS  FOR" 

420 

PRINT  "MORE  THAN  100  LINES  ON  A  TTY  MAY  RESULT  IN  EXCESSIVE" 
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ASSEMBLED  SYSTEMS 
With  Disk  Capability 
AT  KIT  PRICES! 

ISN'T  YOUR  TIME  WORTH  $58.00? 

Then  why  spend  needless  time  and  energy  when  we  will  deliver  assembled  and 

fully  tested  systems,  like  this  one. 

Ideal  for  the  BUSINESS  OFFICE  or  the  CLASSROOM 

North  Star  HORIZON 


North  Star  Horizon  Single  Drive  System  includes  the  Z-80  CPU  at  2  or  4  MHz, 
motherboard,  16K  of  memory  at  4  MHz  and  power  supply.  Software  includes  Disk 
Operating  System  and  Disk  BASIC.  Horizon  1  kit  is  $1599.  Dual  Drive  Horizon  is 
also  available  at  $1999. 

We  add  monitor  and  keyboard. 

Compare  our  assembled  prices  and  save 

hours  of  soldering,  testing  and  trouble 


>  Parallel  Input/Output 


shooting! 

«!  Component 


;  PROM 


OPTIONS 


if  Move  up  to  a  Hazeltine  1500   J;  Dufp|« 
CRT  Terminal  for  an  additional  !:  P 


!;  Video  Board  (64  by  16)* 
]!  9"  Video  Monitor 
ASCII  Keyboard  and  Enclosure 
Your  cost  for  separate  kits  would 
total  $2238.00. 

I  Your  assembled  price 
Sunshine  Corn- 
Company 


$595.00. 

Dual  Drive  $395.00 


from 


is 


!!  $2296.00. 


SYSTEM  SOFTWARE 
GIVES  YOU  TRUE  DISK 
FILE  CAPABILITY 

You  get  the  Horizon  1  complete 
with  North  Star  Disk  BASIC.  A 
complete  business  package  on  disk- 
ette is  available  for  $295,  and 
includes: 

•  General  Ledger 

•  Accounts  Receivable 

•  Accounts  Payable 

•  Payroll 

•  Inventory 

•  Amortization 

•  Mailing  List 


Assembled  systems  sold  with  90-day  written  warranty.  Come  in  and  see  our  Horizon  in  operation. 

Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  •  Carson,  California  90746  •  (213)327-2118 
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Chicago  Computer  Store  Inc. 

517  Talcott  Road  Park  Ridge,  Illinois  60068  312/823-2388 

COMPUTER  CENTER 


First  in  Chicago  now  proudly  announces: 

3  NewStores 


First  in  Peoria,  Illinois 

Altair  Computer  Center 

4919B  N.  Sheridan  Road 
Peoria,  Illinois  61614 
309/692-7704 


First  in  Downtown  Chicago 

Chicago  Computer  Store 

One  Illinois  Center 
Chicago,  Illinois  60601 
(Opening  in  October) 


First  in  Appleton,  Wisconsin 
Altair  Computer  Store 

285  W.  Northland  Avenue 
Appleton,  Wisconsin  54911 
414/731-9559 


All  stores  open  hours:  Tuesday,  Wednesday,  Friday  -  12:00  noon  to  6:00  P.M.,  Thursday  -  12:00  noon  to  8:00  P.M. 
Saturday  -  9:00  A.M.  to  5:00  P.M. 

Special  morning  hours  by  appointment  for  business  systems  demonstration. 


off  the  shelf. 

Altair  Products  /  kit  or  assembled 

Altair  Business  Systems  /  computer,  disks,  printers,  CRT's 

Altair  Business  Software  /  lease-purchase  plans  for  business  systems 

Meca  alpha  tape  drives 

Micro-Term  Terminals-  ACT-1,  ACT-2,  ACT-4 
Sanyo  Monitors 
G.  Risk  Keyboards 

Cromemco 

OK  Machine  /  wire  wrap 
Continental  Specialties  /  breadboard 
Vector  /  wire  wrap 

Weller,  Edsyn,  Belden,  Spectra,  Parts,  Supplies,  TTL 
Large  Selection  of  Books  &  Magazines 
Oliver  Audio  Paper  Tape  Reader 
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SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


Punch  and  Read 
Intel  Formatted  Tape 


By  G.  M.  Sanderson 


INTRODUCTION 

Intel  is  presently  marketing  an  8080  evaluation  kit 
called  the  SDK-80.  This  kit  provides  a  complete  operat- 
ing microprocessor  system  including: 

•  8080  CPU  &  Clock  Generator 

•  256.  Bytes  of  Memory  (Expandable  to  1K) 

•  1K  Bytes  of  ROM  (Expandable  to  4K) 

•  1K  Bytes  of  EROM 

•  24  Parallel  I/O  Lines  (Expandable  to  48) 

•  Serial  Port  with  Baud  Rate  Generator 

•  Wirewrap  Area  for  Expansion 

•  One  Interrupt 

INTEL  MONITOR 

Contained  in  the  SDK-80  is  a  1K  ROM  containing  the 
operating  monitor.  This  monitor  allows  you  to  display 
memory,  modify  memory,  move  memory,  input  to  memory, 
display  registers,  modify  registers,  and  transfer  control 
to  the  user's  program  using  a  serial  I/O  device.  Two  im- 
portant routines  omitted  from  this  monitor  are  the  cap- 
ability to  output  program  to  paper  tape,  or  audio  tape, 
and  reenter  programs. 

INTEL  FORMAT 

On  other  Intel  products  Intel  has  utilized  a  tape  for- 
mat known  as  the  Intel  Format.  Figure  1  describes  this 
tape  format. 


,  RECORD  COUNT 
(HEX  •  PLUS  ONE) 


RECORD  START 
*  ADDRESS 


RECORD  TYPE  (INTEL  =  00) 


DATA 

"(TWO  HEX  CHAR/BYTE) 


s 


^10W0000C36804C30604CDE404CD0305CD0E05CDB9 
10041000F1040E3ACDE301011000E5040DCA2704F2 
10042000CD9C0223D21B04E1D5160078CD1A057CA1 
10043000CD1A057DCD1A05AFCD1A057ECD1A05233F 
00000000  0  0  


•  END  RECORD 


PUNCH  AND  READ 

The  Punch  and  Read  Program  uses  a  slightly  modified 
Intel  format.  This  modified  format  can  read  almost  any 
program  designed  to  read  Intel  formatted  tape.  This  pro- 
gram will  read  any  Intel  tape  created  on  other  programs. 
The  modification  to  the  Intel  format  is  the  addition  of  a 
header  to  the  tape.  The  addition  of  the  header  allows 
rapid  verification  that  the  tape  is  the  one  desired. 

SOFTWARE  REQUIREMENTS 

The  Punch  and  Read  program  is  designed  to  function 
with  the  SDK-80  monitor  using  the  I/O  drivers  contained 
in  the  monitor.  The  program  is  set  to  0400  to  allow  the 
SDK-80  supplied  EPROM  to  be  programmed  and  in- 
serted in  the  second  ROM/EROM  socket. 
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OPERATING 

Typing  G403  <CR>  enters  the  Punch  program.  The  pro- 
gram will  output  a  <CR>  <LF>  and  wait  for  you  to  input 
the  header.  The  header  is  terminated  with  a  <CR>  and 
must  contain  no  ":"  or  less  than  32  characters.  The  pro- 
gram will  out  <CR>  <LF>  and  wait  for  you  to  input  the 
start  Address,  end  Address  separated  with  a  ","  and  ended 
with  a  <CR>.  Turn  on  the  punch  prior  to  typing  the 
<CR>.  The  program  will  punch  a  6"  leader,  punch  the 
header,  punch  the  data  from  the  start  Address  to  the  end 
Address,  punch  6"  leader,  and  then  return  to  the  monitor. 

EXAMPLES 

Typing  G400<CR>  enters  the  read  program.  (Start  the 
tape  reader.)  The  program  will  output  the  header  allow- 
ing verification  of  the  proper  tape  or  segment.  The  pro- 
gram will  then  output  only  the  loading  Address  of  each 
record  and  OK  if  the  record  is  valid  or  *  if  the  record  had 
a  Checksum  Error.  Upon  completing  the  tape  segment, 
the  program  will  return  to  the  monitor. 

Reset  MCS-80  KIT 

KBD  input  G403  <CR> 

SAMPLE  DUMP  OF  0400  TO  047F  <CR> 

0400.047F  <CR> 

(turn  on  punch) 

output  to  punch  SAMPLE  DUMP  OF  0400  TO  047F 

:10040000C36804C30604CDE404CD0305CD0E05CDB9 

:1 0041 000F1 040E3ACDE301 01 1 000E5040DCA2704F2 

:10042000CD9C0223D21B04E1D5160078CD1A057CA1 

:10043000CD1A057DCD1A05AFCD1A057ECD1A05233F 

:1004400005C23B04AF92CD1A05D1CDEE012BCD9C58 

:100450000223D212040E3ACDE3012605AFCD1A05D0 

:1 004600025C2C04CD0E05CFCD1 B02FE00CA680478 

:10047000FE3ACA7B04CDF401C368041600CDBD0466 

:0000000000 

MCS-80  KIT 


Reset 
KDB  input 
(turn  on  reader) 


MCD-80  KIT 
•G40CKCR> 


SAMPLE  DUMP  OF  0400  TO  047F 


Any  input  errors  0400  OK 
will  be  flagged  0410  OK 
with  *  0420  OK 

0430  OK 
0440  OK 
0450  OK 
0460  OK 
0470  OK 

MCS-80  KIT 
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SOFTWARE  DEVELOPMENT 


PUNCH  AND  READ  INTEL  F0RMATED  TAPE  13  MAR  77 
BY  GARY   SANDERSON       VI  DEB   DISPLAY  CONSULTING 


CONFIGURATION: 


MEMORY  USED: 


SDK-80  KIT  HARDWARE 
STANDARD  ROM  (0000-03FF) 
EPROM  (0400-07FF) 
RAM  (1000-13FF) 

EPROM  (0400-052C) 
RAM  C13BO-13DO) 


WRITE  OPERATION: 


RESET  SDK-80 
•<G403><CR> 
<PGM  NAMEx  CR> 
< START  ADR></>< 


NOTE  142 
END  ADR><CR>   NOTE  345 


RST 

1 

;W0RK   DONE     RETURN   T0  MONITOR 

STLO: 

MOV 

E/  A 

;  E=REC0RD  COUNT 

CALL 

BYTE 

; INPUT    1ST  ADR  BYTE  (HIGH) 

MOV 

Hj  A 

; PUT  IN  H 

MOV 

C  A 

; PRINT  IT 

CALL 

NMOUT 

CALL 

BYTE 

; INPUT  2ND  ADR  BYTE  (LOW) 

MOV 

L,  A 

/•SAVE  IN  L 

MOV 

C,  A 

; PRINT  IT 

CALL 

NMOUT 

CALL 

BYTE 

; INPUT  RECORD  TYPE 

LOOP: 

CALL 

BYTE 

; INPUT   DATA  BYTE 

MOV 

M/  A 

; STORE 

INX 

H 

/'INCREMENT  ADR  POINTER 

DCR 

E 

/  DECREMENT  RECORD  COUNT 

JNZ 

L00P 

MS   IT  00     N0-G0   GET  MORE  DATA 

CALL 

BYTE 

; INPUT  CHECK  SUM 

XRA 

A 

ADD 

D 

» CHECK   THE  CHECK  SUM 

JNZ 

ERROR 

JN0T  00  NOW   I S  AN   ERROR  ON  LINE 

CALL 

0K 

;line  fine  so  print  ok 

JMP 

READ 

;look  for  more 

ERROR: 

MVI 

z,  •  1 

CALL 

ECH0 

MVI 

C,  '*' 

CALL 

ECHO 

JMP 

READ 

READ  OPERATION:    RESET  SDK-80 

•<G400><CR>  NOTE  445 

***************************************************** 

NOTES:    1-PGM  NAME  MUST  BE  LESS  THAN   32  CHARACTERS 

2-  PGM  NAME  MUST  NOT  INCLUDE  A  RECORD  MARK  ":" 

3-  START  PUNCH   BEFORE  DEPRESSING   CARRIAGE  RTN • 

4-  START  READER  AFTER   DEPRESSING   CARRIAGE  RTN. 

5-  AFTER  OPERATION   IS   COMPLETED  CONTROL  WILL 
BE  RETURNED  TO   THE  MONITOR  AND  PRINT 


;  * 

"MCS-80 

KIT"  * 

;  * 

;  **** 

****** 

......... 

************************************** 

; 

ECHO 

EQU 

01  F4H 

; 

;***   SDK-80  MONITOR  ROUTINES  USED  *** 

CO 

EQU 

01E3H 

; 

GETCH 

EQU 

021BH 

; 

GETHX 

ECU 

0222H 

; 

CNVBN 

EQU 

01DAH 

; 

NMOUT 

ECU 

02C3H 

; 

HILO 

EQU 

029CH 

; 

CR0UT 

EQU 

01EEH 

CH 

EQU 

ODH 

.-CARRIAGE  RETURN 

org 

0400H 

PROM  1  : 

JMP 

READ 

/•ROUTINE  READ 

JMP 

WRITE 

/'ROUTINE  WRITE 

WRI  TE: 

CALL 

HEAD 

/•INPUT  THE  HEADER  LINE 

CALL 

ADR 

; INPUT   START/ END  ADDRESS   FOR  DUMP 

CALL 

LEAD 

; PUNCH  LEADER 

CALL 

HOUT 

/•OUTPUT  HEADER 

WHO: 

MVI 

C/  *  :  ' 

/ OUTPUT  RECORD  MARK 

CALL 

CO 

LXI 

Bj  16 

/•  INITIALIZE  B=00/    C=  1  6 

PUSH 

H 

/•SAVE  START  ADR  ON  STACK 

WH1  : 

INR 

B 

; INCREMENT  B 

DC:'. 

C 

/DECREMENT  C 

JZ 

WR2 

/•TERMINATE  ON    16TH  CHARACTER 

CALL 

HILO 

/•OR  END  0F  RANGE 

INX 

H 

JNC 

U  R  1 

/•CAN  THIS  LINE  HOLD  MORE?    IF  YES  GO  WR 

WR2: 

POP 

H 

/'RESTORE  START  ADR 

PUSH 

D 

/'  SAVE  END  ADR 

MVI 

D/  00 

/'ZERO   CHECK  SUM 

MOV 

A/  B 

/•PUT  RECORD  LENGTH   IN  A 

CALL 

PBYTE 

/ OUTPUT  RECORD  LENGTH 

MOV 

A*  H 

/•OUTPUT  HIGH  ADR 

CALL 

PBYTE 

MOV 

fit  L 

/'OUTPUT  LOW  ADR 

CALL 

PBYTE 

XRA 

A 

/'ZER0  A 

CALL 

PBYTE 

; OUTPUT  RECORD  TYPE 

WR3: 

MOV 

A*  M 

/•FETCH  BYTE 

CALL 

PBYTE 

; OUTPUT  BYTE 

INX 

H 

/•  INCREMENT  POINTER 

DC  P. 

B 

/'DECREMENT  RECORD  C0UNT 

JNZ 

WR3 

;IF  LINE  NOT  COMPLETE  D0  MORE 

XRA 

A 

SUB 

D 

/'  SUB  CHECK   SUM   FROM  00 

CALL 

PBYTE 

; OUTPUT  CHECK  SUM 

POP 

D 

/  RESTORE  END  ADR 

CALL 

CR0UT 

; OUTPUT  CR/LF 

DCX 

H 

; CLEAN  UP 

CALL 

INX 

JNC 

MVI 

CALL 

MVI 

XRA 

CALL 

DCR 

JNZ 

CALL 

RST 


CALL 
CPI 


CP  I 
JZ 


LEAD: 
LEO: 


CALL 
JMP 

STL I N :  MVI 
CALL 
ANA 
JNZ 


WRO 
C*  '  : 


WR4 
LEAD 


STL  IN 

ECHO 

READ 


/'GO   D0  ANOTHER  LINE 
/'DATA  DONE/    DO   FINAL  LINE 
/'OUTPUT  RECORD  MARK 
; OUTPUT  LAST  LINE 


/•IF  NOT  FINISHED  OUTPUT  MORE 
; OUTPUT  LEADER 
/•RETURN   TO  MONITOR 

;READ  INTEL   FORMATED  TAPE 
/•INPUT  CHARACTER  FROM  TAPE 
;IS  JT  LEADER 

;yes-try  again 

; i s  it  record  mark 

/'yes-go  start  t0  input  line 

;it  must  be  header  so  echo  it  to  printer 

/•clear  check  sum 
/'input  record  length 

/'SET  FLAGS 

/'00=END  RECORD     XX=VALID  RECORD 


GET: 
GET2 : 


CALL 

CALL 

ADD 

ADD 

ADD 

ADD 

MOV 

CALL 

CALL 

ADD 

MOV 

ADD 

MOV 

M0V 

RET 


MVI 

CALL 

MVI 

CALL 

MVI 

CALL 

RET 


HEAD:  LXI 
HEO:  CALL 
MOV 
CPI 
JNZ 
RET 


PUSH 

LXI 

CALL 

MOV 

CALL 

CPI 

JNZ 

P0P 

RET 


CALL 

MOV 

MOV 

CALL 

MOV 

MOV 

RET 


MVI 

MVI 

CALL 

DCR 

JNZ 

RET 


PUSH 

MOV 

ADD 

MOV 

MOV 

CALL 

POP 

RET 


CALL 

CALL 

MOV 

INX 

RET 

END 


GETCH 
CNVBN 


GETCH 
CNVBN 


C/  '  ' 

ECHO 


***   BYTE  ***   INPUT  TWO   HEX  DIGITS 
PACK   INTO  A 
UPDATE  CHECK  SUM 

GET    1ST  DIGIT 

CONVERT  TO  HEX 

MOVE  TO   UPPER  4  BITS  OF  BYTE 


SAVE 

GET  2ND  DIGIT 
CONVERT  TO  HEX 
COMBINE  WITH  FIRST 
SAVE 

UPDATE  CHECK  SUM 
SAVE  CKSUM 
PUT  BYTE  IN  A 
RETURN   TO  CALLER 


OK 


OUTPUT  "OK" 


*   HEAD  ***    INPUT  PROGRAM  NAME 
DO  NOT  USE  ":" 
;******************************* 
•  1 3AFH  /'LOAD  BUFFER  ADR. 


ODH 
HEO 


H 


11/  13B0H 

CROUT 

CM 

GET2 

CR 

H0O 


/'GET  CHARACTER 
/•  STORE 


0T  CARRIAGE  RETURN  GO   GET  MORE 


***  HOUT  ***  OUTPUT  PROGRAM  NAME 
******************************** 

SAVE  H 

LOAD  3UFFCF.  ADR. 
OUTPUT  CR/LF 


ADR  ***    INPUT  START  AND  END  ADR 
D/ E=  END  ADR 
H/L=  START  ADR 


L/C 

GETHX 


GETCH 
ECHO 


GET  START  ADR 
PUT   IN  H/L 


GET  END  ADR 
PUT   IN  D/E 


LEAD  ***   OUTPUT  LEADER 


OUTPUT  2  ASCII    CHARACTERS  FROM 
UPDATE  CHECH  SUM   IN  D 
************ ******************** 


**  GET  ***  GET  AND  ECHO   A  CHARACTER 

*********************************,«,„ 


152  INTERFACE  AGE 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


WRITE  ROUTINE 


WRITE 


0406 


CALL  HEADER 


(INPUT  HEADER) 


CALL  ADR 


(INPUT  START 
AND  END  ADR) 


START  PUNCH 


CALL 

LEAD 

PUNCH  6"  LEADER 

f 

CALL  HOUT 

(OUTPUT  HEADER) 

0412 


OUTPUT ' 


E> 


INITIALIZE  B  &  C 
SAVE  ADDR  ON  STACK 


WR1 


041 B 


FIND  NUMBER 
OF  BYTES  TO 
OUTPUT  B 


0 


WR2 


0427 


RESTORE  START 

ADR 
SAVE  END  ADR 


f 

ZERO  CHECKSUM 

OUTPUT  ADR 
FOR  FIRST  BYTE 


OUTPUT  RECORD 
TYPE  00 


WR3 


0438 


FETCH  BYTE 


CALL 

PBYTE 

OUTPL 

IT  BYTE 

INC  DATA  ADR  POINT 
DCR  RECORD  COUNT 


DECEMBER  1977 


INTERFACE  AGE  153 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


LOOP 


0499 


CALL  BYTE 


INPUT  DATA 


STORE  DATA 
INC  DATA  POINTER 
DCR  RECORD  CT 


CALL  BYTE 


INPUT  CHECKSUM 


IF  NO 
J"APE  CHECKSUM 

CALCS  (Leader) 


CALL  OK 


PRINT  OK 


ERROR      ±  04B5 


HOUT  SUBROUTINE 


HOUT 


04F1 


SAVE  H  ON  STACK 
SET  BUFFER  POINTER 


OUTPUT  <CR> 
<LF> 

HO0                    04  F8 

GET  CHAR 
FROM  BUFF 

CALL  GET  2 

OUTPUT  CHAR  &  INC 
POINTER 

NO 

if 

YES 


RESTORE  H 
FROM  STACK 


DECEMBER  1977 


INTERFACE  AGE  155 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


PBYTE  SUBROUTINE 


PBYTE 


051A 


SAVE  B  ON  STACK 


UPDATE  CHECKSUM 


OUTPUT  2  HEX 
DIGITS  FOR  BYTE 


RESTORE  B 


GET  SUBROUTINE 


INPUT  CHAR 


GET2 


0527 


ECHO 
CHAR 


INX  DATA  POINTER 

j 

L 

RET 


CHRISTMAS 
SPECIAL 


IMMEDIATE  DELIVERY 


Selectric  Terminal  —  USED,  AS  IS,  but 
removed  from  working  installation. 
Nationwide  service  available.  $795.00 

SPECIAL  ITEMS  FOR  ABOVE  TERMINAL 

ASCII  controller  —  200  character  buffer,  all 

128  characters,  set  at  110  to  1200  Baud 

(average  throughput  is  13  cps).  ASR33 

compatible  RS232C  interface.  $225.00 

BOTH  UNITS  ORDERED  TOGETHER  $890.00 

SURPLUS  BARGAIN: 

New,  in  original  containers.  Double  density 

floppy  drives.  Model  GSM  10.  $549.00 

2  for  $1059.00 

IBM  format  disk  kit  to  use  GSM  10  drive  with 

above  terminal  controller.  $249.00 

Board  and  EPROM  only  $99.00 

Mastercharge,  Visa  or  COD  accepted. 

$40.00  deposit  on  COD 

*  LIMITED  QUANTITIES  Call  or  write  by  Dec.  5,  1977 
to  reserve  for  shipment  on  or  before  Dec.  12,  1977. 


SSWrp  &  Associates  Inc, 
Box  10666,  Edgemont  Branch  Golden,  Colorado  80401 


DECEMBER  1977 


CIRCLE  INQUIRY  NO.  101 


INTERFACE  AGE  157 


Si  1-800-346-5144! 

■HEE  MINNESOTA  RESIDENTS       278-687-6674  ■ 


DON'T  FORGET  OUR 
i    DISCOUNTS  WHEN  COMPARING  PRICES 


INTEGRATED  CIRCUITS 


-400  2 

7401  -21 

7402  -21 

7403  -21 

7404  -21 

7405  -21 

7406  .25 

7407  .25 

7408  .21 

7409  .21 

7410  .21 

7411  .21 

7412  .21 

7413  .25 

7414  .8"5 

7416  .21 

7417  .2! 

7420  .21 

7421  .25 
7423  .35 

7425  .35 

7426  .25 

7427  .33 

7428  .28 
7430  .21 

7432  .25 

7433  .30 

7437  .25 

7438  .25 

7439  .50 

7440  .21 
7442  .53 

7445  .7C 

7446  .7C 

7447  .7( 

7448  .7( 

7450  .21 

7451  .21 

7453  .21 

7454  .21 
7460  .21 
7470  .3C 

7472  .3C 

7473  .3C 

7474  .3C 

7475  .49 

7476  .32 
7480  .70 
7483  .70 

7485  .89 

7486  .28 
7489  2.19 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100  1.28 
74107  .30 
74109  .33 
74116  1.26 

74121  .35 

74122  .44 

74123  .61 

74125  .40 

74126  .40 
74128  .48 
74132  .70 
74141  :: 
74145  .70 

74147  1.63 

74148  1.30 

74150  1.16 

74151  .70 

74153  .65 

74154  1.03 

74155  .70 

74156  .70 

74157  .70 

74160  .88 

74161  .88 

74162  .88 

74163  .88 

74164  .96 

74165  1.15 

74166  1.15 
74170  2.64 

74174  .98 

74175  .93 

74176  .79 

74177  .79 
74180  .70 

74180  .70 

74181  2.15 

74182  .79 

74184  2.15 

74185  2.19 

74189  3.50 

74190  1.23 

74191  1.23 

74192  .88 

74193  .88 

74194  .88 

74195  .88 

74196  .88 
74197 


.70 


741S261  2.00 

74LS266  .39 

74LS273  1.28 

74LS279  .62 

74LS283  .79 

74LS283  .65 

74LS293  .65 

74LS295  1.12 

74LS298  1.30 

74LS365  .67 

74LS366  .67 

74LS367  .67 

74LS368  .67 

741S377  1.50 

74LS386  .39 

74LS395  1.74 

74LS670  2.34 
81LS95 
81LS96 
811597 

81 LS98  .77 


8093 
8094 
6095 


LF357N 
LF13741 
LM301AN 
LM307N 
LM308N 
LM309K 
LM311N 
LM317T 
LM317MP 
LM318N 

LM320MP-5  1.30 
LM320MP-6  1.30 
LM320MP-8  1.30 
LM320MP-9  1.30 
LM320MP-121.30 
LM320MP-151.30 
LM320MP-181.30 
LM320MP-181.30 
LM320MP-24 1 .30 
7.50 


I  20 


1.00 


3.00 
1.90 
2.70 


2.70 
2.70 
2.70 
1.15 
1.25 
1.25 
1.25 


4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4033 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4049 
4050 
4051 
4052 
4053 
4060 
4066 
4071 
4072 
4073 
4075 
4081 
4082 
4502 
4510 
4511 
4514 
4515 
4516 
4518 
4520 
4527 
4528 
4585 
74C00 


CA3046  .75 
CA3086  .50 
LF351N  .76 
LF356N  1.20 


LM323K 
LM324N 
LM325N 
LM326N 
LM327N 
LM339N 
LM340T-5 
LM340T-6 
LM340T-8 
LM340T-10  1.25 
LM340T-12  1.25 
LM240T-15  1.25 
LM340T-18  1.25 
LM340T-24 
LM341P-5 
LM341P-6 
LM341 P-8 
LM341P-10 
LM341P-12 
LM341P-15 
LM341P-18 
LM341 P-24 
LM348N 
LM349N 
LM358N 
LM1310N 
LM1800N 
LM1801N 
LM1812N 
LM1830N 
LM1889N 
LM2111N 
LM2907N 
LM2917N 
LM3089N 
LM39O0N 
LM3900N 
LM3905N 
LM3909N 
LM3911N 
MCI  456V 
MCI  458V 
MC1496N 
MC3302P 
NE536T 


.98 
1.60 
1.60 


1.70 
4  en 

1.30 
2.00 
1.25 
1  50 
1.50 
1.30 


1.15 
2.50 
2.04 


2.40 
2.40 
2.50 
2.50 
2.50 
1.25 
1.28 
1.36 


J.C  SOCKETS 


NE540L 
NE555V 
NE556A 
NE558N 
NE559N 
NE560B 
NE561B 
NE562B 
NE565A 
NE566V 
NE567V 
UA709CV 
UA710CA 
UA711CA 
UA723CA 
UA733CA 
UA741 CV 
UA747CA 
UA748CV 
UA7805CU  1.25 
UA7806CU  1 .25 
UA7808CU  1 .25 
UA7812CU  1.25 
UA7812CU  1.25 
UA7815CU  1.25 
UA7818CU  1.25 
UA7824CU  1 .25 
UA78L05ACZ  .40 
UA78L06ACZ  .40 
UA78L08ACZ  .40 
UA78LloACZ  .40 
UA78L12ACZ  .40 
UA78L15ACZ  .40 
UA78L18ACZ  .40 
UA78L24ACZ  .40 
UA7905CU  1 .70 
UA7906CU  1 .70 
UA7908CU  1 .70 
UA7909CU  1.70 
UA7912CU  1.70 
UA7915CU  1.70 
UA7918CU  1.70 
UA7924CU    1 .70 


I  MISC  IC 


8  PIN  SOLDER  17  1.60/10  14.50/C 

14  PIN  SOLDER  20  1.90/10  17.00/C 

16  PIN  SOLDER  22  2.10/10  18.75/C 

18  PIN  SOLDER  29  2.75/10  24.50/C 

20  PIN  SOLDER  30  2.85/10  25.25/C 

22  PIN  SOLDER  33  3.15/10  27.75/C 

24  PIN  SOLDER  38  3.60/10  32.25/C 

28  PIN  SOLDER  45  4.25/10  38.25/C 

40  PIN  SOLDER  63  6.00/10  53.50/C 

8  PIN  W-W  24  2.30/10  20.50/C 

14PINW-W  26  2  J0/10  22.00/C 

16  PIN  W-W  30  2.85/10  25.50/C 

18  PIN  W-W  60  5.70/10  51.00/C 

20  PIN  W-W  70  6.65/10  59.50/C 

22  PIN  W-W  84  8.00/10  71.50/C 

24  PIN  W-W  96  9.10/10  81.50/C 

28  PIN  W-W                             1.12  10.00/10  95.20/C 

40  PIN  W-W                             1.36  12.50/10  115.00/C 


MOLEX  I.C.  SOCKET  PINS 


.85/C      8.20/M      38.20/5M  275.0O/5OM 


I.C.'S  •  RESISTORS  •  TRANSISTORS  •  CAPACITORS  •  DIODES  •  I.C.  SOCKETS  &  PINS  •  SWITCHES 
CLOCK  MODULES  •  OPTOELECTRONICS  •  BREAD BOADING  &  TESTING  DEVICES  •  DRAFTING  SUPPLIES 
I  DATA  BOOKS  •   HEAT  SINKS  •  WIRE  •  TOOLS  . . .  AND  MORE  . . .  WRITE  FOR  FREE  CATALOG  


8080 A  CHIP  SET 


ONE  EACH  8080A,  8212,  8224  ond  8228  PLUS 
SIXTEEN  2102-1's  —  ALL  FOR 


$49.95 


MICROPROCESSORS 


Best  Values  Yet! 

8080A  8-BIT  CPU,  2  USEC  CYCLE  $12.95 

8212    8-BIT  I/O  PORT  S  3.95 

8216    BI-DIRECTIONAL  BUS  DRIVER  S  4.25 

8224    CLOCK  GENERATOR  S  3.95 

8228    SYSTEM  CONTROLLER  S  6.95 

8251     COMMUNICATIONS  INTERFACE  $12.95 

8255     PERIPHERAL  INTERFACE  $11.95 

1702A  2K  EPROM  (256x8)  $  6.95 

2708    8K  EPROM  (1Kx8)  $29.50 

2102-1  IK  RAM  500  NS  $  1.79 

SC/MP  5  VOLT  SC/MP  CPU  $  9.95 

2650  MICROPROCESSOR  1 .25  MH-2  CLOCK  40  OIL .  .  $24.95 


WIRE  WRAPPING  WIRE  IN  BULK 

Red  or  Black  30  go.  Kyrar 

100'  $2.00          500'  $8.50  1000'  $15.00 

5%  CARBON  FILM  RESISTORS 


%  &  '/>  WATT  SIZE 

5  pes/volu*  5*  M..  100  pes  value  1.7* 
lOOOpa/rakM  1.2'  to. 


PLESSEY  SAMPLER 


AN  ASSORTMENT  OF  METALIZED  POLYESTER  CAPACITORS 

300  CAPS  18  VALUES  $26.00 


LED  DIGITS  AND  LAMPS 


JMJ  DIGITAL  DISPLAY 


f^*v):t.i?iJli,',FTrcff: 


METALIZED  POLYESTER  CAPACITORS 


.001  .  .14  1.15/10  9.00/C  .033.. 15  1 .25/10  10.00/C 

.0022.14  1.15/10  9.00/C  .047  .  .15  1.25/10  10.00/C 

.0033.14  1.15/10  9.00/C  .068  .  .15  1 .25/10  10.00/C 

.0047.14  1.15/10  9.00/C  .1   17  1.35/10  11. 00/C 

.0068.14  1.15/10  9.00/C  .22  .  .  .23  1.85/10  15.00/C 

.01  .  .  .14  1.15/10  9.00/C  .33  .  .  .30  2.50/10  20.00/C 

.022  .  .15  1.25/10  10.00/C  .47  .  .  .36  3.00/10  24.00/C 


ELECTROLYTIC  CAPACITORS 


PATENTED  CHROMAFILTER  SCREEN,  DIE  CAST  METAL  FRAME 
MOUNTS  IN  PANELS  UP  TO  3/16"  THICK.  NO  EXPOSED 
HARDWARE.  SCRATCH  RESISTANT  AND  EASILY  CLEANED, 
ELIMINATES  GLARE. 

MOUNTING  ADAPTERS  AVAILABLE  TO  SIMPLIFY  MOUNTING 

AND  ASSURE  PERFECT  ALIGNMENT. 
400  BEZEL  WITH  RED  FILTER  4.M 

420  MOUNTING  ADAPTER  FOR  MAI 001  &  MAI  002  .  .  .  .69 

421  MOUNTING  ADAPTER  FOR  MAI 010  69 


CLOCK  MODULES 


The  MA  1002  ond  MA1010  uriei  clock  modules  by  Notionol  Semiconductor  ore 
fully  assembled  ond  tested  cbeks  using  o  4  digit  LED  display  and  an  MOS 
integrated  circuit  on  the  same  board.  Simply  connect  switches  and  our  special 
transformer  and  you  hove  a  fully  functioning  clock. 

The  MAI 003  clock  module  is  o  fuly  assembled  ond  tested  17  hour  clock 
using  o  high  brilliance  green  flouretcent  display  and  crystal  time  base  making 
it  perfect  for  or.  boat  or  other  portable  use.  It  operates  directly  from  17 
volts  DC  so  no  transformer  is  needed.  Our  price  includes  three  push  button 

switches  for  setting  the  time 


FN0357  .375"  Single  Digit.  CC.  Red  > US 
fNDSOO  5'  Smgle  Digit.  CC.  M.  .  A .35 
FND507  .5"  Single  Digit.  CC.  Red. .  US 
FND6O0  .8  •  Single  Dkjit.  CC.  Red.  .  2.30 
FND607  .8"  Single  Digit.  CA.  Red  .  2.S0 
NSN373  .3"  Dual  Digits.  CC.  Red.  .  2.30 
NSN374  .3"  Dual  Digits.  CA.  Red.  .  2.20 
NSNS83  .5"  Dual  Digits.  CC.  Red.  .  2.60 
NSNS84  .5"  Dual  Digits.  CA,  Red.  .  2.60 
NSN783  .7"  Dual  Digits.  CC.  Red.  .  3.00 
NSN784  .7"  Dual  Digits.  CA,  Red.  .  3.00 
NSL5053  Dif.  Red  T-m  lomp 
w/Mtg.  Hdwe>1.80/10  s  16.00  lOO 
'  NSL50S6  Dif.  Narrow  Angle  Red  T-1 V.  lomp 
w/Mtg.  HdweSUO/lO  1 16.00/ 100 


•  WATT  RESISTOR  ASSORTMENTS 


VALUE  RADIAL  LEADS 

.47/50V  08   .65/10   5.41 /C 

1  /50V  08   .65/10   5.41 /C 

2.2/50V  08   .65/10   5.41 /C 

3.3/50V  08   .65/10  5.41 /C 

4.7/35V  08   .65/10   5.41 /C 

4.7/50V  08   .68/10  5.75/C 

10/16V  08   .65/10  5.41/C 

10/25V  08   .65/10  5.66/C 

10/35V  09   .70/10   6.1 2/C 

10/50V  10   .75/10  6.58/C 

22/1 6V  08   .67/10  5.66/C 

22/25V  09   .70/10  6.09/C 

22/35V  11    .85/10  7.29/C 

22/50V  12  1.00/10  8.48/C 

33/1 6V  09   .75/10  6.90/C 

33/25V  10   .81/10  7.50/C 

33/35V  13  1.05/10  9.65/C 

33/50V  14  1.13/10  10.41 /C 

47/1 0V  09   .71/10  6.52/C 

47/16V  10   .81/10  7.47/C 

47/25V  13  1.05/10  9.65/C 

47/35V  14  1.13/10  10.41/C 

45/50V  15  1.21/10  11.1 6/C 

100/10V  10   .77/10  6.58/C 

100/16V  11    .85/10  7.28/C 

10O/25V  13  1.10/10   9.1 5/C 

100/35V  17  1.41/10  1 1 .85/C 

100/50V  21  1.71/10  14.55/C 

220/10V  13  1.08/10  9.1 5/C 

220/1 6V  15  1.16/10  9.86/C 

220/25V  21  1.71/10  14.55/C 

220/35V  25  2.03/10  17.26/C 

^20/jOV  29  2.35/10  19.96/C 

330/6V  14  1.12/10  9.50/C 

330/1 0V  15  1.16/10  9.83/C 

330/16V  21  1.66/10  14.14/C 

330/25V  23  1.86/10  15.79/C 

330/35V  33  2.66/10  24.59/C 

330/50V  54  4.30/10  39.73/C 

470/6V  15  1.21/10  11.1 6/C 

470/1 0V  21  1.71/10  14.55/C 

470/16V  23  1.81/10  15.39/C 

470/25V  29  2.35/10  19.96/C 

470/35V  41  3.27/10  30.26/C 

470/50V  54  4.30/10  39.73/C 

1000/6V  22  1.90/10  16.50/C 

1000/lOV  24  1.96/10  16.62/C 

1 000/1 6V  29  2.35/10  19.96/C 

1000/25V  42  3.33/10  28.27/C 

1000/35V  60  4.81/10  44.45/C 

2200/6V  36  2.86/10  26.48/C 

2200/1 0V  42  3.33/10  28.27/C 

2200/1 6V  .  .54  4.30/10  36.58/C 


AXIAL  LEADS 

.11  .90/10  7.65/C 
.11  .90/10  7.65/C 
.12  .90/10  7.82/C 
.12  1.00/10  8.31 /C 
.12  .95/10  7.91 /C 
.12  1.00/10  8.31 /C 
.11  .90/10  7.65/C 
.12  1.00/10  8.31, C 
.13  1.10/10  8.94/C 
.14  1.15/10  9.56/C 
.12  1.00/10  8.31/C 
.13  1.05/10  8.74/C 
.15  1.19/10  9.98/C 
.17  1.32/10  11.22/C 
.12  1.00/10  8.48/C 
.14  1.15/10  9.56/C 
.17  1.34/10  11.23/C 
.19  1.52/10  12.89/C 
.13  1.04/10  9.50/C 
.14  1.15/10  9.56/C 
.17  1.30/10  11.22/C 
.19  1.51/10  12.89/C 
.21  1.71/10  14.55/C 
.14  1.13/10  9.56/C 
.17  1.30/10  11.22/C 
.20  1.55/10  13.30/C 
.25  1.93/10  16.50/C 
.29  2.30/10  19.70/C 
.18  1.42/10  12.05/C 
.20  1.55  10  13.30/C 
.29  2.35/10  19.96/C 
.35  2.79/10  23.70/C 
.40  3.23/10  27.44/C 
.19  1.48/10  13.71/C 
.21  1.64/10  15.13/C 
.31  2.45/10  22.70/C 
.38  3,07/10  28.38/C 
.43  3.43/10  31.68/C 
.60  4.81/10  44.45/C 
.20  1.64/10  15.13/C 
.31  2.45/10  22.70/C 
.33  2.66/10  24.59/C 
.43  3.43/10  31.68/C 
.47  3.78/10  34.99/C 
.75  6.03/10  55.80/C 
.35  2.76/10  25.54/C 
.38  3.07/100  28.38/C 
.43  3.43/10  31.68/C 
.68  5.42/10  50.13  C 
.75  6.03/10  55.81 /C 
.43  3.43/10  31.68  C 
.60  4.81/10  44.45/C 
.68  5.42/10  50.13/C 


MA1002A  S"  LED  I?  Hour  AM-PM  Cbck  Module  .... 
MA1002A  SET   Module  with  Transformer  &  Switches  . 

MA1002C    5"  LED  74  Hour  Cbck  Module  

MA1002C  SET   Module  w/Tronsformer  &  Switches  . 

MA1003   17  Volt  Cor  Cbck  with  Switches  

MA1010A    84    LED  17  Hour  AM-PM  Cbck  Module  

MA1010A  SET   Module  »  Transformer  &  Switches  .  .  . 

MA1010C    84   LED  74  Hour  Cbck  Module  

MA1010C  SET  Module  ../Transformer  &  Switches  . 


10.50 
13.95 
10.50 
13.95 
24.95 
13.00 
16.45 
13.00 
16.45 
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DOUBLE  DIGIT  DISCOUNTS  SAVE  YOU  EVEN  MORE! 

HANDLING       =Sf  VOLUME 


CHARGES 

$   0.0 O  S  4.99. .  .  Add  $2.00 

$   5.00-S24.99.  .  .  Add  $0.75  voiu^di 

$  25.00-$49.99.  .  .  Add  $0.50  '°'°>  the 

$  50.00  $99.99. .  .  Add  $0.25  ^fho^ 

$100.00  &  Up  ...  No  Charge  surance  t 


All  items,  except  Bishop  Graphics 
ond  Economy  Terminols  may  be  com- 
bined for  volume  discount.  First— total 
all  discountable  items  and  apply  the 


total  the  nondiscountoble  items.  Add 
the  handling  charge.  This  is  your  total 
cost.  We  pay  all  shipping  and  in- 


VOLUME 
DISCOUNT 


b-  $  25.00-$  99.99  .  Less  10% 
Jj  $  100.00-S499.99  .  Less  15% 
J!  $  5OO.00-S999.99  .  Less  20% 


in  the  U.S.A.  ond  $1000.00  &  Up  .  . 


LIDE  SWITCHES 


SPST  .15  1.25/10  10.00/C 
SPDT.19  1.70/10  13.00/C 
DPDT.23    2.00/10  19.00/C 


20  go  PVC.  .  2.50/100'  10.00/500' 

22  go  PVC.  .  2.80/100'  11.25/500' 

24  go  PVC.  .  2.10/100'  8.50/500' 

26  go  PVC.  .  2.10/100'  8.50/500' 


 40/10  3.50/ 

220  PF  40/10  3.50/C 

470  PF  40/10  3.50/C 

001  UF  40/10  3.50/C 

.0022  UF.  . .  .40/10  3.50/C 

.0047  UF  40/10  3  50/C 

•01  UF  45/10  3.65/C 

022  UF  50/10  4.00/C 

047  UF  70/10  5.60/C 

1  UF          1.35/10  1 1 .50/C 


Orders  Accepted  by  Phone  < 
MasterCharge  •  Bank-Amoricard  •  COD  • 
P.O.  Box  677.  Thief  River  Falls.  Minn.  56701 


r  Mall 
Check 


>  Money  Order 
(218)  681-6674 


DIGI-KEY 

CORPORATION 

Quality  Electronic  Components 

P.O.  Box  677  *    Thief  River  Falls,  MN  56701       (218)  681-6674 


RSI  25  uatz  t  s*T  A  T£?l£l£  un 
RS225  *uS  u!^u^&Smt 
Vi  WATT  RESISTOR  ASSORTMENTS 


S9.90 
"S9.90 


RSI  SO 
RS250 


See  Our  Catalog 
For  More 
Diamond  Tool 


18* 


D/gJ-Key  Stocks 
the  Entire 
AP  Line 


STRIPS  —  WRAPS  —  UNWRAPS 


SILICON  TRANSISTORS 


.15  1.30/1 

1 N5226B  3.3V 
1N5227B  3.6V 
1N5228  B  3.9V 
1N5229B  4.3V 
1N5230B  4.7V 
1N5231B  5.1V 
1N5232B  5.6V 
1N5233B  6.0V 
1N5234B  6.2V 
1N5235B  6.8V 
1N5236B  7.5V 
1N5237B  8.2V 
1N5238B  8.7V 
1N5239B  9.1V 
1N5230B  10V 
1N5241B  11 V 


I         11. 00/C 

1N5242B  12V 
1N5243B  13V 
1N5244B  14V 
1N5245B  15V 
1N5246B  16V 
1N5247B  17V 
1N5248B  18V 
1N5249B  19V 
1N5250B  20V 
1N5251B  22V 
1N5252B  24V 
1N5253B  25V 
1N5254  B  27V 
1N5255B  28V 
1N5256  B  30V 
1N5257B  33V 


SILICON  DIODES 


FREE  CATALOG 


DATA  BOOKS 


TTL  I.C.  s  592  P   $4  00 

LINEAR  I.C.  s  95?  P  $5  00 

CMOS  74C  555  P   S3  00 

POWER  TRANSISTORS  151  P   S3  00 

MEMORY  I.C.'s  592  P   "  $3  00 

MOS  LSI  I.C.'s  713  P   $400 

INTERFACE  I.C.'s  464  P   $4  00 

VOLTAGE  REG  I.C.'s  128  P   "  "  "  S3  00 

LINEAR  AP  I  432  P   $4  00 

LINEAR  AP  II  246  P   .   $3  00 

AUDIO  HANDBOOK  196  P   "  S3  00 

SPECIAL  FUNCTION   S3  00 

SC  MP  APPLICATIONS   S5  00 

8080A  DESIGN   $500 

FET  DATAB00K   <3  00 

CMOS  4000  278  P   S3  00 

'U^.LOC  MANUAL  637  P   $595 


MPS918  16  1.55/10  13.60/C  130.00/M 

MPS930  16  1.55/10  13.60/C  130.00/M 

MPS2222A  16  1.55/10  1  3.60/C  130.00/M 

MPS2369A  16  1.55/10  13.60/C  130.00/M 

MPS2907A  16  1.55/10  13.60/C  130.00/M 

MPS3393  16  1.55/10  13.60/C  130.00/M 

MPS3393  16  1.55/10  13.60/C  130.00/M 

MPS3394  16  1.55/10  13.60/C  130.00/M 

MPS3395  16  1.55/10  1  3.60/C  130.00/M 

MPS3563  16  1.55/10  13.60/C  130.00/M 

MPS3565  16  1.55/10  13.60/C  130.00/M 

MPS3638A  16  1.55/10  13.60/C  130.00/M 

MPS3640  16  1.55/10  13.60/C  130.00/M 

MPS3641  16  1.55/10  13.60/C  130.00/M 

MPS3643  16  1.55/10  1  3.60/C  130.00/M 

2N3904   16  1.55/10  13.60/C  130.00/M 

2N3W6   16  1.55/10  13.60/C  130.00/M 

2N4124   16  1.55/10  13.60/C  130.00/M 

2N4126   16  1.55/10  13.60/C  130.00/M 

2N4401   16  1.55/10  13.60/C  130.00/M 

2N4403   16  1.55/10  13.60/C  130.00/M 

2N4410  16  1.55/10  13.60/C  130.00/M 

2N5087   16  1.55/10  13.60/C  130.00/M 

2N5089   16  1.55/10  13.60/C  130.00/M 

2N5210  16  135/10  13.60/C  130.00/M 

2N3055   99  9.20/10  85.00/C  800.00/M 

MP/102  36  3.35/1o  30.60/C  300.00/M 

2N5457   48  4.50/10  41 .00/C  400.00/M 

MPSA13   28  2.60/10  24.00/C  230.00/M 

MJ2955   99  9.20/10  85.00/C  800.00/M 

TIP120                       .99  9.20/10  85.00/C  800.00/M 


t  WATT  ZENER  DIODESj  HARDWARE 


2-56  1/4  SCREW  99/C 

2-56  1/2  SCREW.  .  .  ,99/C 

4-40  1/4  SCREW  55/C 

4-40  1/2  SCREW  60/C 

6-32  1/4  SCREW.  .  .  .65/C 

6-32  1/2  SCREW  75/C 

8-32  3/8  SCREW  90/C 

8-32  5/8  SCREW  99/C 

2-56  HEX  NUT  55/C 

4^0  HEX  NUT  55/C 

6-32  HEX  NUT  60/C 

8-32  HEX  NUT  60/C 

NO  2  LOCKWASHER  .85/C 
NO  4  LOCKWASHER  .45/C 
NO  6  LOCKWASHER  .45/C 
NO  8  LOCKWASHER  45/C 


attery^W  / 
vise  / 
Wins  \Jk  \ 
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SOFTWARE  GAME 


Injun  Poker 

By  Kenneth  Kolbly 


INTRODUCTION 

My  program,  "Injun  Poker,"  was  written  for  the  IMSAI  8080  using  the  Rev.  4.0  12K 
Extended  BASIC.  It  can  be  put  into  3K  of  memory  with  room  to  spare. 

The  idea  of  poker  is  to  get  all  the  other  guy's  money,  chips,  etc.  In  this  one  you 
each  know  your  opponents'  cards  but  not  your  own.  You  bet  that  your  own  card  is 
bigger  than  your  opponent's  card. 

INJUN  POKER  COMMANDS 

This  program  has  four  commands:  1  =  bet;  2=  call;  3  =  drop;  and  4  =  quit.  With 
Command  1,  you  are  asked  what  is  your  bet.  After  you  answer  the  computer  will, 
depending  on  your  card,  call  your  bet,  raise  you,  or  drop.  As  for  the  Command  2,  your 
cards  are  compared  and  the  winner  takes  all.  With  Command  3,  the  computer  takes 
all  money  in  the  pot.  Command  4  was  designed  for  the  guy  who's  losing  badly.  It 
ends  the  game. 

This  game  is  very  interesting  for  children,  and  I  think  the  children  of  you  readers 
will  enjoy  it. 


•  KUN 

YOU  WANT   INSTRUCTIONS?  (Y/N) 

PYAMPI  F  PUN 

MY   CARD   HE  1 
COMMAND 

YOU  HAVE      1030  HEADS 
1    HAVE      IOOO  HEADS 
MY   CARD  BE  3 
COMMAND 

WHA [    IS  YOUR  HE  1 
?  2UO 

1  OUR  HE  T   IS  300  HEADS 
MY   HET   IS     206  HEADS 
THERE   ARE      406      HEADS    IN    THE  HOT 
|  jm    RAISED    JOU     6      HEADS   YOU   UM   HAY    OR  OR'V 
?  D- 

?  I 

WHAT   IS  YOUR  HE  T 
?  50 

YOUR  HE  T   IS  SO  HEAUS 

HAY 

YOUR  HE  I    IS  206  HEADS 

MY    HET    IS     206  HEADS 

THERE  ARE     415     HEADS   IN    THE  HOT 

COMMAND 

MY    HET    IS      SO  HEADS 
THERE  ARE      100      HEADS    IN    THE   HO  T 
COMMAND 
?  2 

?  2 

MY    CARD    I S  1 
YOUR   CARD    IS  6 

MY    CARD    I S  3 
YOUR   CARD    IS     3  4 

YOU  HAVE      1 120  HEADS 
1    HAVE     HHO  HEADS 

YOU  HAVE      1050  HEADS 
1    HAVE     950  HEADS 

MY   CARD  HE  3 

COMMAND  ' 

MY    CARD   HE     2  4 
COMMAND 

?  1 

WHAT   IS  YOUR  HET 
?  100 

?  1 

WH  A  T    IS  YOUR   HE  T 
?  100 

YOUR  HET   IS   100  HEADS 
M  T    HET    IS      117  HEADS 
THERE  ARE      5  17      HEADS    IN    THE  HOT 

1  UM   RAISEUM   YOU      17      HEADS   YOU   'JM   HAY    OR  DROH 

YOUR   HET    IS    100  HEADS 

MY   HET   IS      136  HEApS 

THERE  ARE     236      HEADS    IN    THE  fur 

I  IJM    RAISEUM    YOU      36      HEAUS   fOU   iJM  HAY 

?    f  AY 

YOUR  HET    IS    117  HEADS 
M  t    HET   IS      117  HEADS 
fH   DROH                                   THERE   ARE     234      HEADS    IN    THE  HOT 

?  HAY 

YOUR  HET    IS    136  HEADS 
MY    HET    IS      11*  HEADS 

COMMAND 

MY    CARD    IS  3 

THERE  ARE      HI*.      H E A i ) S    IN    THE  HOT 
COMMAND 

YOUR  CARD    1  S  « 

YOU  HAVE      1237  HEADS 

?  2 

MY    CARD    1  S  24 
YOUR  CARD    1  S  7 

1    HAVE      763  HEADS 
MY    CAKO  HE  40 
COMMAND 

YOU  HAVE     •i  1  4  MEADS 
1    HAVE      I0tt6  HEADS 
MY    CA-<D   HE  22 

?  3 

r  OUM   CAKU    1  Si  3b 
MEiJM  CARD    1  .S  40 

COMMAND 
?  3 

i  0  0  mAv/E      1  53  7  HEADS 

YOUM   CARD    IS  34 
MEUM   CARD    IS  25 

1    HAVE      763  HEADS 
MY  CARD  HE  15 
COMMAND 

YOU  HA VE      9 1 4  HEADS 
1    HAVE      10H6  HEADS 
MY   CARD   HE  19 
COMMAND 

a'HA  I    IS   YOUR    HE  I 
?  100 

WHAT    IS   YOUR   HE  I 

YOUR  HET    IS    1 00  HEADS 
MY    HE  T    IS      506  HEADS 
fH  ERE   ARE      306      HEADS    1  N    THE  r-OT 

1  JM    KAISKUM    YOU      106      HEADS   YOU   UM    HAY    OR  IHPH 

YOUR   HE r    IS    100    HEAD  ^ 

Y    HE  T    IS     0  HEADS 
THERE   ARE      IUO      HEADS    IN    THE    HO  I 
YOUM    rtAISOM    ME       IUO      HEADS   ME  DROH 
MEUM   CARD    IS  IV 
YOUR   CARD    IS  47 

?  DROH 

f OU  HAVE      113  7  HEADS 
1    HAVE     K63  HEADS 
Mt    CARD  HE  33 
COMMAND 

YOU  HAVE      9  14  HEADS 
1    HAVE      1 OH6  HEADS 

?  3 

YOUM   CARD    I  S  ft 
M E 'JM  CARD    IS  33 
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PROGRAM  FLOW  DIAGRAM 


PRINTS  YOUR  AND 
COMPUTER'S  NUMBER 
OF  BEADS  AND 
COMPUTER'S  CARD 


COMPUTER  USES  YOUR 
CARD  TO  DETERMINE 
WHETHER  TO  BET 
OR  DROP 


YOU  GET  ALL 
THE  MONEY 
IN  THE  POT 


/     GOES  \ 

kJ    back  to  ) 

^     DEALS  J 


PRINTS  YOURS  AND 
COMPUTER'S  BETS 


3 


YOU  GET  ALL 
THE  MONEY 
IN  THE  POT 


COMPUTER  GETS 
ALL  THE  MONEY 
IN  THE  POT 
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rO'J  HA Vt      I  56n  Ht, 
I    HAVE      43?  ^APS 
MY    CAKO   UK      4  1 
COMMAND 


//HAT    1  J 


*V  1 


MV  «*ET  IS     0  itE AO S 

the-<-:  a-<k    ion  4ea 

Kfc.UK  C<M«J    I  J     3  k 


)S   i.\    TH».  HOT 


lOJ-<  he  |    1  .S  *»<>  HKAiij 
Ml  -*K  r   I  i     5<>  H EAk s 

IH*.«K  A-<K  10')  Ht-AOS  IN  THE  r*(lf 
OO^MANU 


MEOM  CA-f|l  I  i  41 
rOJ-<  CAKI)    I  S  49 

YOU  HAVE      I  *S6*  HKAI 
1    HAVE      43?  HEADS 
MY    C4«D   HE  SI 
COMMAND 
?  3 

VOUM  CAKO  1  S  5 
MEUW  CAKO   1  S     5 I 


I    MAy/F.     4  3?  HEAUo 
v, r    CA-<iJ   HE  4? 
COMMANO 


YOlH   HE  1    I  S   SOO  MEAi)S 

MY  H£1   IS     M  A  *M-  ADS 

THEHE   A-<E      101  5      H E A u IN    THE  HOI 

I  t*    KAtSE'JP    r^i)      IS      HKAUS  YOU   iJK  r"A Y   OK  UKOH 


*\JV       I  I  Hi  H^AUS 


*ia[  us  ro-w  he  r 

?  10') 

CO  M  HI E  T    I  S   I'MI  HKAOS 
MY   HE  T    1  -*i      IIS  HEADS 
XtiV.tVF.   AKE      3  I  S      HkADS    IN    f  HE  HOT 
I  f.  KAISEUM   YOO     IS     rtEAOS  YOU  UM  r" A Y   OH  [\Ht 
?  oxOf 


IOU  HAVE      10*7  HEADS 
I    HAVE     913     HEAD  i> 
MY   CAHD  HE  ? 
COMMAND 
?  I 

aha  t  i  s  toim  he  T 


?  110 

r0J«  HE  T   IS   110  HEADi 
MY  HE  T  I S     110  HEADS 
THE HE  A*E      220     HEADS   IN    THK  HOT 
COMMAND 
?  I 

*HAT    I  S   YOUH   HE  r 

?  2000 

rou  have     I0H7  4KAUS 

1    HAVE.      913  HEADS 
^Y    CA <D   HE  ? 

THEHE  AkE     <<-M     -tEADS  IN    TmE  r*0  f 

COMMAND 

?  I 

,rtA  r   IS  r  OH  HE  T 

?  ?00 

1  d  H   HE  T    I  .)    3|(1    H^  ADS 
vt   HE  T   IS     310  HEADS 

IHiHF.  A kE  a?D  heado  IN  THE  r*01 
C OMMAND 


I  S 


)iw  he  r 


I  f<  DHDH! 
rtRIJM  CArtD  IS 
I  OUH   CAXD    1  :> 


YOO  HAVE     I  39  7 
1    HAVE      A03  HEAD 
MY   CAHO  HE  ?A 
COMMAND 
?  3 

fOiJH  CAKO  IS  4S 
^E'JM   CA-<i)    I  S  8« 

t  0  J  HAVE  I  39  7  H 
I  HAVE  *')3  Ht-AH 
Ml    CAKD    HE       I  A 

COMMANO 


■IF.  A 


1 


YOUH  HET 


.MAT    I  i 
?  300 

fOvJH  HE  T    IS  300  HEADS 
Ml    HET   IS     30S  HEADS 

THEHE    AHE      60S      HEADS    IN    THE    r-..  r 

1  n   '<AtSF.UK   YOO     S      HEADS  YOU   l|M  KA> 

?  r*HY 

lOtH  HET    IS  30S  HEADS 
MY  HET  lii     30S  heads 
THEXK  AKE     «I0     HEADS   IN    Tnf  HOT 
COMMAND 
?  ? 

MY   OA-Xl)    IS  14 
YOU*  CAHD   I S  ?4 


Y  DO  HAVE.  1  70?  HEADS 
1   HAVE  KKAOS 


COMMAND 
?  I 

»H  A  I    I  S  Y  OlM 


Y0  0<   HE  I  IS 
MY   MKT   IS     1.3  4  MKAOS 
fMEHE  Ar(E     ?3  4     HEADS    IN    THE  HOT 

|  J*  rtAlSEUM  TOO  34  HEADS  T"'l  »JM  HAY  OK  DKOf 
?    HA  f 

TOlM   HE  I    IS    134  HEADS 
MY   HE  I    IS      134  HEADS 

rMEKE  A HE      ?6P      HEADS   IN    THE  HOT 
COMMAND 

?  2 

MY    CAKO    I S  20 
YOUH  CAKO    1  S  7 


YOO  HAVE      I  5<SH  HEADS 
I    HAVE     432  HEADS 
MY    CAKO   HE  49 
COMMAND 
?  3 

YOiJM  CAKO    IS  SO 

MEun  cakd  l  s  49 
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\ 00  HAVE      I SAr  HFAOS 
1    HAVE      43?  HEADS 
M  T    CAKD    HE  3" 
COMMAND 


YOOK  HET    IS   SIS  HEADS 
MY    HE  I    I  S      SIS  HEADS 
THE HE    AKE       1030  HEADS 

OriKMAND 

MY    CAKO    I S  3 
YOUK  CAKD    lb      I  f> 
1    OWEUM    wAMr-JK    TO  YOO 


Same  day  shipment.  First  line  parts  only.  Factory 
tested.  Guaranteed  money  back.  Quality  IC's  and 
other  components  at  factory  prices. 
INTEGRATED  CIRCUITS 


P.O.  Box  4430N  Santa  Clara,  CA  95054 
^  (408)  988-1640 


ELECTRONICS 


SPtCIAL  PSODUCIS 

MM5fl65  St 
PC  board 
Swilchts  V  -  Pusnbutton 


HD0165-5 
3  Digit  Uni.rtjjl  Counter  Board  Kit 

Operates  S-t»  Volt  OC  to  >  MHj 
typ  125' LED  OJplay  10  SO 
Voice  actuated  twite' 
CLOCK  MODULES 


3V2  Digit  Multimeter  $49.95 

Batt.  oper.  ImVand  .  1NA  resolution.  Re- 
sistance to  20  meg.  1% accuracy.  Small, 
portable,  completely  assem.  in  case  1 
year  guarantee 


Not  a  Cheap  Clock  Kit  $14.95 

Includes  everything  except  case.  2-PC 
boards.  6-. 50"  LED  Displays.  5314  clock 
chip,  transformer,  all  components  and 
full  instructions.  Same  clock  kit  with  .80" 
displays.  $21.95 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Automatically 
switches  back  and  forth.  Beautiful.  50" 
LED  readouts.  Nothing  like  it  available. 
Needs  no  additional  parts  for  complete, 
full  operation.  Will  measure  -100"  to 
+  200^.  air  or  liquid  Very  accurate. 
Complete  instructions.  S39.95 


Clock  Calendar  Kit  $19.95 

CT7015  direct  drive  chip  displays  date 
and  time  on  .6"  LEDS  with  AM-PM  indi- 
cator. Alarm/doze  feature  includes  buz- 
zer. Complete  with  all  parts,  power  supply 
and  instructions,  less  case. 


1977  IC  Update  Master 
Manual 

Final  1977  closeout  S15.00  while  they 
last.  1978  Master  available  late  Jan.  1978 
S30.00.  Complete  IC  data  selector.  1234 
pg.  master  ref.  guide,  17,000  cross  ref- 
erences. Free  update  for  1977.  Domestic 
postage  S2.00.  Foreign  $6.00 


60  Hz  Crystal  Time  Base 

Kit  $4.75  Converts  digital  clocks 
from  AC  line  frequency  to  crystal  time 
base.  Outstanding  accuracy.  Kit  includes: 
PC  board.  MM5369.  crystal,  resistors, 
capacitors  and  trimmer. 


New  Cosmac  Super  "ELF" 

RCA  CMOS  expandable  microcomputer 
w/HEX  keypad  input  and  video  output  for 
graphics.  Just  turn  on  and  start  loading 
your  program  using  the  resident  monitor 
on  ROM.  Pushbutton  selection  of  all  four 
CPU  modes.  LED  indicators  of  current 
CPU  mode  and  four  CPU  states.  Single 
step  op.  for  program  debug.  Built  in  pwr. 
supply,  256  Bytes  of  RAM,  audio  amp.  & 
spkr.  Detailed  assy.  man.  w/PC  board  & 
all  parts.  Comp.  Kit  $106.95  Custom 
hardwood  cab.;  drilled  front  panel  19.75 
Nicad  Battery  Backup  Kit  w/all  parts  4.95 
Fully  wired  and  tested  in  cabinet  151.70 
1 802  software  xchng.  club;  write  for  info. 


RCA  Cosmac  VIP  Kit  275.00 

Video  computer  with  games  and  graphics. 


Original  Cosmac  "ELF"  kit 

with  PC  board,  monitor,  power  supply 
plus  all  parts  and  instructs.  $89.50 
Board  only  14.95 


4V2  Digit  DMM  kit  $85.00 

Volts— ohms— milliameter  accuracy  ±  1 
count.  Ranges:  Volts— 2,  20,  200.  Ohms 
— 2K,  2meg,  20  meg.  Ma— 200,  2000. 
.4"  display.  Variable  update  rate.  Comp. 
w/parts,  PC  boards,  instructs.,  less  case. 


Paratronics  100A  Logic 
Analyzer  Kit  $199.00 

Converts  an  oscilloscope  into  a  digital 
tester  and  analyzer.  Trace  computer  pro- 
gram flow,  monitor  10  sequences,  etc. 
Trouble  shoot  all  digital.  CMOS  and  MOS 
families.  1 28  bit  truth  table  (8  by  1 6  bits). 
Complete  with  case,  parts  and  instructs. 
Model  10  Trigger  Expander  Kit  expands 
Model  100A  to  24  bits  S229.00.  Model 
150  Bus  Grabber  Kit  $369.00.  a  one 
board  logic  analyzer  for  S- 100  bus  appli- 
cations. Instant  access  to  56  S-100  bus 
signals.  Complete  kit  with  all  parts  and 
instructs. 


2.5  MHz  Frequency  Counter 

Kit  Complete  kit  less  case  S37.50 

30  MHz  Frequency  Counter 

Kit  Complete  kit  less  case  $47.75 
Prescaler  Kit  to  250  MHz  S19.95 


Stopwatch  Kit  $26.95 

Full  six  digit  battery  operated.  2-5  volts. 
3.2768  MHz  crystal  accuracy.  Times  to 
59  min. ,  59  sec. .  99 1/100  sec.  Times  std., 
split  and  Taylor.  7205  chip,  all  compo- 
nents minus  case.  Full  instruc.  White  or 
black  plexiglass  case.  $5.00 


Auto  Clock  Kit  $15.95 

DC  clock  with  4-. 50"  displays.  Uses 
National  MA-1012  module  with  alarm 
option.  Includes  light  dimmer,  crystal 
timebase  PC  boards.  Fully  regulated, 
comp.  instructs.  Add  S3. 95  for  beautiful 
dark  gray  case.  Best  value  anywhere. 


TERMS:  $5.00  min.  order  U.S.  Funds.  Calif  residents  add  6%  tax. 
BankAmericard  and  Master  Charge  accepted. 
Shipping  charges  will  be  added. 


FREE:  Send  for  your  copy  of  our  1977 
QUEST  CATALOG.  Include  130  stamp! 
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SOFTWARE  SECTION 


SOFTWARE  GAMES 


INTERFACE 
AGE 

BACK  ISSUES 

Available  in  Limited  Quantities 

1976 

APRIL,  AUGUST,  OCTOBER,  NOVEMBER 
1977 

JANUARY,  FEBRUARY,  MARCH, 
APRIL,  MAY 
$1.75  Each  +  50<p  Postage  &  Handling 

1977 

JULY,  AUGUST,  SEPTEMBER,  OCTOBER 
$2.00  Each  +  50$  Postage  &  Handling 

INTERFACE  AGE 

Department  B.I. 
P.O.  Box  1234 
Cerritos,  California  90701 


ATWOOD 

CARD  OF  THE  MONTH 
80  LINE  DIGITAL  I/O  BOARD 


5  Volt  Only 

Fully  Buffered 

16  Interrupt  lines 

Interrupt  lines 
are  maskable 

Eight  8-bit 
bidirectional 
I/O  Ports 


mm 


S    I  E3 


Two  groups  of  40  data 
lines  and  10ground 
lines  brought  out  to 
50  pin  edge  connec- 
tors vertically  mounted 
on  each  side  of  board. 

4-6820  PIA's 

Compatiblewithour 
Mother  Board  and  bus. 


4K  Low  Power  Prom  Board 

5  Voltonly 

Mother  board  compatible 

512x8  industry  standard 
bipolar  proms. 

Fully  buffered 

Kit  with  2Kof  Prom  $79.95 
Additional  2K  of  Prom  $50.00 


Mother  Board 

Eight  Slot  Bus 

Compatible  with  ourother  boards 

Large  Ground  and  Voltage  Plane 

Our  Ram  Boards  work  plugged  in 

eitherdirection 

V4  rack  card  guide  assembly 

50  Pin  edge  connector 

Spare  pins  on  edge  connector  and 

memory  sockets  if  you  have  special 

signals 

$30.00  w/purchaseof  1  Ram  Board 

assem.  and  tested  ora  kit. 

See  our  November  ad  formore  details. 


$79.95  4K  LOW  POWER  RAM  BOARD  (See  our  ad  in  Oct..  issue) 


Send  Check,  Money  order,  BankAmericard  or  Master  Charge  to: 
KATHRYN  ATWOOD  ENTERPRISES 
P.O.  Box  5203 
Orange,  California  92667 

California  residents  add  6%  sales  tax. 

For  orders  less  than  $25.00  add  $1.25  for  shipping. 

Estimated  shipping  time,  2  days  ARO  of  Money  order,  BankAmericard  or 
Master  Charge  number.  For  checks  allow  7  days  for  clearance. 


PROGRAM  BASIC  LISTING 


:  I  NH  UT  H* 


I  0   M  =  1(100 

iO  r=iooo 

30  HHINT"YOO  WAN  T  INSMXNONS? 

40  IE   HS="N"   GOTO  100 

SO  r»«lNT"WE    AHE    HLAYlNG    I  ND  I  AN    HOKEH.       A    GAME    WH  K  H  E    FACH    OF    IIS    IS    HI  WW 

60  l«  «T«0NE  CArff).    we  EACH  know  mf  qTHEKS  CAhd  h„T  not  0,'k  SnI» 
JO  t*4WJ,M   OHJECT  ■• 

HO  Aff»r*T0  *Cl  that  m*  own  GUa  is  Hl^EH  then  M|Nf,  Thf  Samf  eoh  m-. 

90    HEM    HESHUFFELS   AND  DEALS 
I  00   A3  INT<5I  »  <NDC  I  )  )  +  I 
NO    y=  IN  T(  SI  HN|)(  I  )  )  ♦  I 
I  Ml   IF   i=a  GOTO  100 
I  10  GO  TO   I  SO 

I  40   HH I  NT" -COMMANDS" :  HH  I N T" I -h 


'-<!  NT" 


-CALL" : KH I N T" 


HEADS" 


'E  AD  S" 


=  I  N  T  ( '  J  ) 


' '  H  E  A  0  S"  :  H  H  I  N  f"  M  Y   HE  T    IS  "E"HEADS" 


:  r*  <  I  N  T"  Y  O  OH   HA  <D    IS  ' 


HEADS  OE  IT! 


Vi)rtf)»"*ir*<tiNTM 

I  so  Ks*INT"«  ♦»•••••♦•••♦•"  :fKiNrCH-(<;(7) 

I  AO    r-HlN  f'YOO  HAv/E 
I  70    ^IN  T"M  Y    CAKO  H 
I  K0    I  f   F>0    THEN   GOSOH  MOT 
I  90   r"-<  1  N  T"C0MMANO"  :  1NHUT  H 
200   -CslNrCfOilF   -<<|0-<   H>4  GOTO 
210   If  H=l    GO  TO  2  50 
220    IE   H=2    GOTO  4SO 
2.10    IF    ^1   GOTO    1  190 
840  END 

2SO  frtiNT"WHAf  IS  YOm  iJET"t  INHiJT  j 
?A0    IF  U>M  GO  TO    I  AO 
'70    IF  d«0  GOTO  2  50 
2KO  F«F*« 

290  HEM  USFS  rOU-<  CAHl)   TO  OEHTEhmInE  HFT 
MK)    IF   Y>40   GOTO  790 
110    IF   Y>2A      GOTO  M40 
120    IF    f*30   GOTO   9  70 

130  if  r>  n  goto  920 

140    IF    r<>7   GOTO  1090 
150   S=  1 NT< SO »HND< I ) ) ♦ I 
.160  A=j«S:G0T0  190 
170  A=u:GOTO  .190 
380  A  =  o«5 
,190    E  =  E  ♦  A 

400  HKlNT'YOlW  rtET   1 S" 
4  10   GOSOH    I  v>00 

4-  >0    IE    E>  F    GOTO  6AO 
4  10    IE   E<F   GOTO   7  50 
440   GO  TO  190 
4S0  rMIN  f'MY  CAKO  1  S 
4  AO    «EM   DEI  ERMINES  WINNER 
4/0    IF   a  >  T    GO  TO  500 
4M0    IF   a<1    GOTO  S40 

4vd  ie  a  =  y  (;nro  SHO 

SOO  r=  T*E:m  =  m-F:E  =  0:E  =  o 

S|0  IE   M«0    GOtO   A 10 

5-  >0  IF   Ms()   GO  TO  670 
530  GOTO  100 
S40  m=m*e: T=  I-E:E  =  0:F  =  o 
SSO  IE   T<0  GOTO  590 
sao  IF  r=o  BOro  630 
S70  GOTO  100 
SHO  E=0:F=0:G0T0  100 

590  c-  T«- 1  if  -<INT"I    OWEOM   WAMHOW    TO  YOO 

AOO  IF   C>  100  GOTO   I  I  70 

AIO  l\*Lt\0\+<\HV'\    NOW   SPENDING  "  L\"   DAYS    IN  LOCAL   JAILHOUSK  HAYING  OFF 

i)F.HT":r,HlN  rCH-<f.<  7  )  :  END 

A20  Hr<|N|"l   now  hhOke !  !  !   mAv/E    ff\  uol  1  !  !  !   R0Op~HY"tl't<lNrCH<$<  7)  tKNIJ 

A 10  N  =  M»- |  :  H  <  I  N  T"  1 0OM   OWEOM    WAMrMJM    TOOM   ME   "N"   HEADS  OF  IT!'!" 

A40  Hr<lNT"Y0OH    SCALP   NOVOM    HANGING    IN   MY    TE  EPEE"  :  PH  I  N  TCHH  *  <  7  )  :  END 

ASO  H-*INT"YOOIJM   NOW  HHOKK   YOU'JM  NOWiJM   HAVE.    TO  M  01  T !  !  "  :  PH  I  N  TCHHS  (  7  )  :  END 

'>*()  H=E-F:HH|NT"1  UM    HAISEOM    YOU  "H"    HEADS    I  0  O   I  IM   fAY    OH    DrtOH" I  I  Nf*IJT  Ct 

A70  IF   C  S="PA Y"    GO  TO  IOR0 

A  MO  IF  C*="0h0p"   GOTO  500 

A90  PWI NT" WELL?"  :  GOTO  A  AO 

700  -<EM  FIGOHES  WHETHER    IT   SHOULO  DHOP  OH  NOT 

710  IF   E<250  GO  TO  730 

720  IF   Y<2A   GOTO  740 

730  N$="":G0T0  750 

740  N5="N0" 

750  D=F-E:r,HlNT"YOUM   HAISIJM  ME  "0"   HE.AOS  ME 

7A0  IF  Nt=""GOT0  1070 

770  E=E*D:GOTO  190 

7HO  HEM   0EHTEHM1NS  HA  I SE S» DHOH S» EC T 

790  l=INT<3»HNO< I ) ) ♦ I 

800  IE   la  I    GOTO  H20 

HIO  GOTO  400 

820  HH 1 N  T" I UM  OHOP!" 

8  30  GOTO   10  70 

840  J=1NT(4«HND( I ) ) ♦ I 

8  50  IE  J=l   GOTO  820 
860  IE  J=2  GOTO  890 
870  IE  J=3  GOTO  900 
880  GOTO  350 
K90  Asd*2»R0T0  370 
900  K=|NT(5»-<ND(  I  )  )  ♦  1 

vio  As«»»KJG0T0  170 

9^0  0= I N  T ( 4*HN0<  I  )  )  ♦  I 

930  IF   0=1    GOTO  9  70 

V40  IF   0=2   ROfQ  990 

9  50  IE  0=3  GOTO  10.10 
9 AO  GOTO  ISO 

9 70    H=1NI(S^<ND( I ) ) ♦ 1 
VHO   A=u*H:GOrO  .190 
WO    r<=  1  N  1  (  1» -<N0<  1  )  )  ♦  1 

1000   IE  H>l    GO  TO  1020 
1010  A=0:GOIO  190 
1020  A=«J*10:G0T0  190 
1030  A  |  =  IN  r<  3*f<N0<  I  )  )  ♦  I 
I  140    IF  A I  --  I    GO  TO  IOAO 

10  50   GOTO   3  70 
I  060  A=vg*  1  5:  GO  TO  390 

10/0   KrflN  P'MElJM   CAHD    IS  "  A I  fit  I N  T"  YO  JH  CA-(D  IS 
lOHO  F=E*H:GOTO  400 
1090  S?»INT<3*KN0(I )>♦! 
I  100    I F   S2= I    GOTO   1  I  30 
I  110    IF    f>>.-?    GO  TO    |  |  SO 
I  120  GOTO  520 
I  I  30   -S1=  INT(2S<  <ND(  !))♦•-. 
I  |  «o  A=.j*S1:GOrO  .190 
I  1  SO   S4=  IN  f(?SO.-<Nj(  I  )  )*«5 
I  160  A=S4:G0T0  190 

1170    £1*X/|0HF    ll>»0    GOTO    I  I  80 
TE  HH I  SON" : H  < I N  ICHHi (  / ) : END 
I  I  MO    r*rUNT"10M    NO  tl    SPENDING  LIE 
I  I  90    H<INr"YO0«    CAHD    IS  "Y:H-<IN 
1200  N I  =  F.  +  F  :  HH  I  N  T"  THiME   A  HE  "Nl 


"IN5I"  OHOH" 


Y:r,OTO  540 


HHINT" 10M    NOW    SHENDlNG  YFAHS    IN    S TA 


STATE   HH  I  SON  !  !  !  "  :  HHI  N  TCHH  «;(  7  )  :  END 
UM  CA-<o    IS  "a:  GO  TO  SOO 
ADS    IN    THE   HO  T"  :  HETIKN 
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CIRCLE  INQUIRY  NO.  96 


DECEMBER  1977 


■  ^#J^lsk^#    W  W«AN  EMPIRE  IND  CO 

P.O.  BOX  28810      DALLAS,  TEXAS  75228 

ORDER  BY  PHONE  CALL  TOLL  FREE  1—800—527-3460 


EXPANDO  RAM  KIT 


8K  FOR  $151.00 


INTERFACE  CAPABILITY 
Control,  data  and  address  in- 
puts    utilizes     low  power 
Schottky  devices. 
POWER  REQUIREMENTS 
+  8VDC  400MA  DC 
+  18VDC400MA  DC 
-18VDC30MA  DC 
on  board  regulation  is  provid- 
ed. On  board  (invisible)  refresh 
is  provided  with  no  wait  states 
or  cycle  stealing  required. 
MEMORY  ACCESS  TIME 
IS  375ns. 
Memory  Cycle  Time  is  500ns. 
Buy  an  S10O  compatible  8K  Ram  Board  and  upgrade  the  same  board  to  a  maximum  of 
32K  in  steps  of  8K  at  your  option  by  merely  purchasing  more  ram  chips  from  S.D. 
Sales!  At  a  guaranteed  price  —  Look  at  the  features  we  have  built  into  the  board. 
PRICES  START  AT  $151 .  FOR  8K  RAM  KIT 

Add  $108.00  for  each  additional  8K  Ram 


32K  FOR  $475.00 

MEMORY  CAPACITY 
MEMORY  ADDRESSING 
MEMORY  WRITE 
PROTECTION 
8K.  16K,  24K,  32K  using  Mos- 
tek MK4115  with  8K  bound- 
aries and  protection.  Utilizes 
DIP  switches  PC  board  comes 
with  sockets  for  32K  operation. 
Orders  now  being  accepted 
Allow  6  to  8  weeks  for  delivery 


S.D.  SALES  NEW  ^ 
EXPANDABLE  EPROM  BOARD 

16K  or  32K  EPROM  $49.95  w/out  EPROM 

Allows  you  to  use  either  2708's  for  16K  of 
Eprom  or  2716's  for  32K  of  Eprom. 
KIT  FEATURES: 

1.  All  address  lines  &  data  lines  buffered. 

2.  Quality  plated  through  P.C.  Board,  in- 
cluding solder  mask  and  silk  screen. 

3.  Selectable  wait  states. 

4.  On  board  regulation  provided. 

5.  All  sockets  provided  w/ board. 

WE  CAN  SUPPLY  450ns  2708's  AT  $11.95 
WHEN  PURCHASED  WITH  BOARD. 


Z-80  CPU  BOARD  KIT  —  $139. 

CHECK  THE  ADVANCED  FEATURES  OF  OUR  Z— 80 
CPU  BOARD:  Expanded  set  of  158  instructions.  8080A 
software  capability,  operation  from  a  single  5VDC  power 
supply;  always  stops  on  an  M1  state,  true  sync  generated 
on  card  (a  real  plus  feature!),  dynamic  refresh  and  NMI 
available,  either  2MHZ  or  4MHZ  operation,  quality  double 
sided  plated  through  PC  board;  parts  plus  sockets  priced 
for  all  IC's.  'Add  $10  extra  for  Z— 80A  chip  which  allows 
4MHZ  operation.  Z— 80  chip  with  Manual  —  $39.95 


8K  LOW  POWER  RAM  —  $159.95 


Fully  assembled  and  tested 
Not  a  kit.  Imsai  —  Altair  — 
S-100  Buss  compatible,  uses 
low  power  static  21L02-500ns 
fully  buffered  on  board  regulat- 
ed, quality  plated  through  PC 
board,  including  solder  mask.  8 
pos.  dip  switches  for  address 
select. 


4K  LOW  POWER  RAM  KIT 

Fully  Buffered  —  on  board  regulated  — 
reduced  power  consumption  utilizing 
low  power  21L02  —  1  500ns  RAMS  — 
Sockets  provided  for  all  IC's.  Quality 
plated  through  PC  board.  'Add  $10.  for 
250ns  RAM  operation. 

The  Whole  Works  -  $79.95 


MUSICAL  HORN 

One  tune  supplied  with  each  kit.  Additional  tunes  —  $6.95 
each  Special  tunes  available  Standard  tunes  now  available:  — 
Dixie  —  Eyes  of  Texas  —  On  Wisconsin  —  Yankee  Doodle 
Dandy  —  Notre  Dame  —  Pink  Panther  —  Aggie  War  Song  — 
Anchors  Away  —  Never  on  Sunday  —  Yellow  Rose  of  Texas  — 
Deep  in  the  Heart  of  Texas  —  Boomer  Sooner  —  Bridge  over 
River  Kwai. 

CAR  &  BOAT  KIT  HOME  KIT  Special  Design 

$34.95  $26.90  Case  $3.50 


Jumbo  LED  Car  Clock  Kit 


FEATURES: 

A   Bowmar  Jumbo  .5  inch  LED  array. 

B.  MOSTEK  —  50250  —  Super  clock  chip. 

C   On  board  precision  crystal  time  base. 

D.  12  or  24  hour  Real  Time  format. 

E.  Perfect  for  cars,  boats,  vans,  etc. 

F.  PC  board  and  all  parts  (less  case)  inc. 
Alarm  option  —  $1 .50 

AC  XFMR  —  $1.50 


DIGITAL  LED  READOUT 
THERMOMETER  —  $29.95 


$16.95 


Features:  Litronix  dual  1/2"  displays. 
Uses  Silicoaix  LD131  single  chip  CMOS 
A/D  converter.  Kit  includes  all  neces- 
sary parts  (except  case);  AC  line  cord 
and  power  supply  included  0-149°  F. 


6  DIGIT  ALARM  CLOCK  KIT 

Features:  Litronix  dual  1/2"  displays,  Mostek 
50250  super  clock  chip,  single  I.C.  segment 
driver,  SCR  digit  drivers.  Kit  includes  all  ne- 
cessary parts  (except  case).  Xfmr  optional. 
Eliminate  the  hassle. 
AC  XFMR  -  $1.50  Case  $3.50 


5  Digit  Countdown  Utility 
Darkroom  Timer  Kit 

Features:  Large  LED  1/2"  displays 
oper.  from  0.1  sec.  to  59  min. 
59.99  sec.  5A-115V.  Relay  included  to 
control  appliances.  Operates  on  115V 
AC.  Displays  can  be  turned  off  for  total 
darkness  while  counting.  All  necessary 
parts  included. 
Special  design  case  $3.75. 


6  Digit  General  Purpose  or 
Computer  Timer  Kit  —  $29.95 


$44.95 


Features:  Large  LED  1  / 2"  displays,  Mostek 
50397  counter  display/driver,  counts  up  to 
59  minutes,  59.99  seconds  with  crystal  con- 
trolled 1/100  second  accuracy,  operates  on 
115V  AC  or  12V  DC  supply.  All  necessary 
parts  included.  Special  design  case  $3.75. 


Bowmar  4  Digit  LED  Readout  Array 
Full  V2"  Litronix  Jumbo  Dual 
Digit  LED  Displays 

4  JUMBO  .50"  DIGITS  ON  ONE  STICK! 
WITH  COLONS  &  AM/PM  INDICATOR 
$3  95 

DL722-C.C.    '  DL728-C.C. 
DL7218C.A.  DL727-C.A. 
99c  $1 .29 


NEW  COMPETITION  CHESS  TIME  KIT 
WITH  TWO  INDEPENDENT  FIVE  DIGIT 
1/2"  LED  DISPLAYS 

The  timers  can  be  used  in- 
dependently or  coupled. 
The  timer  can  be  set  to  59 
minutes  59.9  seconds  at  0.1 
intervals.  Kit  includes  all 
necessary  parts  and  an  at- 
tractive woodgrain  case. 


Low  Cost  Cassette 
Interface  Kit 
$14.95 


Utiiiimiiiiiiiimiiir « 


$79.95 
Complete  Kit 


Features:  K.C.  standard  2400/1200  Hz.  300  Baud,  TTL,  I/O 
compatible,  phase  lock  loop,  22  pin  connector.  Feeds  serial  data 
via  microprocessors  I/O  ports  and  from  cassette  tape  recorder. 
$14.95 


RAM'S 

21L02  -  500NS               ....  8/11  50 

21L02-250NS  8/15.95 

2114 -4K                    ....  14  95 

1101A  -256  .....           ..  8/S4.00 

1103  —  1K  35 

MK4115-8K                ......  19.45 

74S  200  -  256  3  95 


CPU'S 


Z— 80  includes  manual 
Z— 80A  includes  manual . 
8O80ACPU8BIT 
8008  CPU  8  BIT  


29  95 
34  95 
11.95 
6.95 


PROMS 

1702A-1K-1.5US  3.95or10/35 

2708  -  8K  intel  -  450ns  14  95 

5204  -  4K  7  95 

82S129  —  1K  2.50 
2708S8  8K  signetics  650ns  9.95 


COUNTER  CHIPS 

MK50397  6  Digit  elapsed  timer      .8  95 

MK50250  Alarm  clock   4.99 

MK50380  Alarm  chip  2.95 

MK50396  6  digit  up/down  counter  12.95 

MK5002  4  digit  counter  8.95 

MK5021  -Cal.  chipsq  root  2  50 


THERMISTORS 

MEPCO  —  NEW! 
1  5K  OHM 
5/S1.00 


DISC  CAPS 
FOR  BYPASS 

.01  MFD  —  100 
WVDC  PC  leads 
40/S1. 


Photocell  Asst. 

We  boughl  almost 
2O0K  trow  a  big  US 
mtg  Three  product 
families  1  small, 
medium  and  dual 
photocells  Perfect 
tor  all  light  sensi- 
tive applications 

}IC  12/S1.00 


MICA  TRIMMER 

PC  402  Miniature 
1.5-20P  F. 
P  C  Mount 
4/S1 


TANTALUM  CAPS 

1  MFD  20VDC. 
P  C  LEADS 
15  lor  II. 00 


BALUM 

Used  In  TV  Tuners 
Can  be  rewound 
tor  Ham  freq. 
6/S1 


PLASTIC  READ- 
OUT FILTERS 

Originally  used  in 
desk  top  calcula- 
tors. Perlect  lor  use 
with  LED  and  other 
type  readouts. 
AMBER  —  6  for  $1 
* 


FLAT  PACK 
IC  ASSORT. 

FLAT  PACK  5400 
SERIES  SPECIAL 

BUY  FROM  ITT 
20  Assorted 

Devices  for  S1.00 


STANDARD  COILS 

Use  in  TV  Sets.  1  2 
uh  5%  and  1.5  uh 
10%   Your  choice 
12/S1 


TTL  ASSORTMENT 

Contains  a  high 
yield  of  usableparts 
50/S1.50 


MICRO-DIP  $1.95 

New  —  Series  2300 
The  World's  Smallest 
Coded  BCD  Dual-ln-Line 
Switch!  PC  Mount 
2300  02G  BCD  1-2-4-8 
2300  12G  BCD  1-2-4-8 
Compliment 


ELECTRICAL  COIL 

13T  TYPE  C 
10T  TYPE C 
YOUR  CHOICE 
12/S1 


AUTO  COIL 
TRANF. 

Ideal  for  the  expor 


RESISTOR 
Special! 

22  Ohm  1  Watt 
Carbon  Comp  10% 
Handy  value.  Paral- 
lel to  make  low  ohm- 
age  power  resistors 
Help!  We  bought 
100.000  pieces! 

;i;      25  for  S1 


2  TRANSISTOR 
AUDIO 

amf  W' Specs. 
6/S1 


NEW  CAMBION 
JACKS 

PART  I  450-4352 
Gold  Plated 

so/si 


DISC  CAP  ASST. 

PC  leads  At  least 
10  different  values; 
includes  001,  .01, 
05  plus  other  stan- 
dard values. 
60/S1.00 


JOYSTICKS 

FOUR  100  K-OHMS 

POTS      ^ ' 
Ideal  for  •• 
electronic 


games 


$3.95 


TRIMMER  POTS 

10K.     20K.  25K 
OHM   Mini  for  PC 
boards 
YOUR  CHOICE 
10/S1. 


SILICON 
RECTIFIER 
Special! 

1N4007  1  AMP 
1000  PIV 

PRIME  UNITS 

to/si. 


P.C.  LEAD  DIODES 
1N4148/1N914 
-100/S2.00 
1N4002- 1A 
—  100  PIV 
40/51  00 


MICROPROCESSOR 
CHIPS 

8212-  I/O  port  3.50 

8214  —  P. I.C  12.95 

8216  —  Non  Invert  Bus   4.95 

8224  -  Clock  Gen   4.95 

8226  —  Invert  Bus    3.95 

PIO  for  Z-80   14.95 

CTC  lor  Z-80  14  95 

8228  Sys.  Controller   8  20 

8251  Prog.  comm.  interface   10  95 

8255  Prog.  perp.  interface     .  .  .  13.50 

8820  Dual  Line  Recr  1  75 

8830  Dual  Line  Dr   1.75 

2513  Char  Gen   7.50 

8838  Quad  Bus  Recvr  2.00 

74LS138N  -  1/8 decoder  .  ...  99 
8T97-Hex  Tn-State  Buffer  1  25 

1488/ 1489  RS232    1.50 

TR  1602B  Uart  3.95 


Z-80  PROGRAMMING 
MANUAL 

IN  DEPTH  DETAIL  OF 

THE  Z-80  CPU 
MICRO-COMPUTER 

S.D.  Sales  Special 
$9.95 


'Choose  $1.  Free  Merchandise  From  Asterisk  Items  on  each  $15  order! 


CALL  IN  YOUR  BANKAMER- 
ICARD  (VISA)  OR  MASTER 
CHARGE  ORDER  IN  ON  OUR 
CONTINENTAL  TOLL  FREE 
WATTS  LINE: 


Texas  Residents  Call  Collect: 

214/271-0022 
1-800—527-3460 

DEALER  INQUIRIES  INVITED! 


Zerms  -  60  Day 
Money  Hack  Guarantee! 


NO  COD'S.  TEXAS  RESIDENTS  ADD 
5%  SALES  TAX.  ADD  5%  OF  ORDER 
FOR  POSTAGE  &  HANDLING  .  OR- 
DERS UNDER  $10.  ADD  75c  HAND- 
LING.FOREIGN  ORDERS  -  U.  S. 
FUNDS  ONLY!  A 
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SOFTWARE  GAME 


Piranha 

by  Jeb  and  Elizabeth  Long 


INTRODUCTION 

Imagine  yourself  as  a  canoeist  all  alone  on  the  dark 
waters  of  the  Amazon  River.  Your  journey  through  this 
South  American  jungle  is  peaceful  and  calm  until  you 
stand  up  in  the  boat,  lose  your  balance,  and  capsize.  All 
of  a  sudden  you  are  in  the  water,  and  hundreds  of  deadly, 
man-eating  piranha  fish  armed  with  razor-sharp  teeth 
are  on  the  trail  to  devour  you,  thrashing  madly  about  in 
the  water.  If  you  remain  in  the  same  place  for  even  a  sec- 
ond, you've  had  it!  The  piranha  are  so  famished,  that 
they  surround,  attack,  and  gobble  down  any  object  in 
sight,  including  other  piranhas.  Soon  after  devouring 
their  victim,  they  explode!  The  object  of  the  game  is  to 
outmaneuver  the  voracious  predators  and  swim  to  safety. 

This  thrilling  game  is  a  sure  test  of  your  own  survival 
capabilities.  It  operates  on  an  8080  microcomputer,  one 
equipped  with  a  Processor  Technology  VDM.  With 
minimum  modification,  the  program  can  be  modified  to 
operate  with  almost  any  mapped  memory  video  board. 
As  you  will  soon  find  out,  Piranha  is  not  only  fun,  but  it 
is  also  simple  to  play.  However,  one  word  of  caution  is 
in  order:  never  become  overly  optimistic  about  your 
plight.  Outmaneuvering  the  piranha  in  phase  zero  of  the 
game  is  an  easy  task,  but  as  the  game  progresses  and 
the  phase  number  increases,  it  becomes  more  and  more 
difficult  to  survive  in  the  piranha-infested  river. 

COMMANDS 

To  start  the  game,  the  player  enters  characters  which 
serve  to  move  the  encircled  victim  around  the  CRT  (see 
Figure  1).  If  an  identical  character  is  entered  twice,  the 
victim  moves  at  twice  the  speed.  Other  characters  per- 
form different  game  functions  as  seen  below. 
S         Start  game.  This  key  is  entered  to  start  the 
game  over.  If  the  first  character  entered  is  a 
number  from  0  to  8,  then  the  initial  game  phase 
is  set  to  that  value. 
ESC      If  the  player  is  dissatisfied  with  the  input  char- 
acter set,  it  can  be  changed  by  entering  the  ESC 
key.  The  user  is  prompted  to  enter  a  new  char- 
acter for  each  control  function  (see  Table  1). 
P         Set  phase.  All  motion  is  momentarily  stopped 
until  the  player  enters  another  character.  If  the 
character  is  a  number  between  1  and  8,  then  the 
phase  is  set  to  that  value,  and  the  game  con- 
tinues. 

CTL-A  A  return  to  user's  monitor.  (Currently  at  B800H) 
A  Auto  pilot  toggle  key.  The  autopilot  automatic- 

ally moves  the  player  away  from  the  piranha, 
but  each  time  it  has  to  rescue  the  victim  from 
impending  disaster,  it  subtracts  points  from  the 
score 

GAME  DESCRIPTION 

The  basic  program  is  depicted  in  the  flow  diagram  of 
Figure  2.  Upon  execution,  the  program  initializes  the 
playing  screen  and  then  propels  the  game  into  action  by 
creating  piranha  and  placing  them  at  the  edge  of  the 
river.  Once  the  piranha  emerge,  they  are  given  a  set  of 
randomly  chosen  description  parameters  which  define 
their  initial  position,  velocity,  and  tracking  ability.  The 
descriptive  parameters  are  controlled  by  a  set  of  values 
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given  for  each  phase.  The  values  control  the  following: 

•  Number  of  sides  from  which  the  piranha  emerge. 

•  The  frequency  with  which  they  arise. 

•  The  minimum  velocity. 

•  The  range  of  possible  velocities. 

•  The  probability  that  a  piranha  tracks. 

•  The  percent  of  time  that  the  piranha  tracks  the 
victim. 

•  The  bonus  score  that  the  victim  acquires  for 
traversing  the  deadly  river. 


Prompt      Function  Current  Value 


GO  Start  the  Game  Over  S 

U  Move  Up  U 

D  Move  Down  D 

L  Move  Left  L 

R  Move  Right  R 

UL  Move  Upper  Left  Y 

UR  Move  Upper  Right  I 

LL  Move  Down  Left  N 

LR  Move  Down  Right  Comma 

H  Stop  Motion  J 

S  Set  Phase  P 

A  Auto  Pilot  A 


Table  1.  ESC  Control  Function  Change  Directive  Usage 
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u 


H 


Numeric  Keypad 

Character  Action  Alternate  Character 

Space  Stop  Action  5 

U  Move  Up  8 

I  Move  Up  Right  9 

K  Move  Right  6 

Comma  Move  Down  Right  3 

J  Move  Down  2 

N  Move  Down  Left  1 

H  Move  Left  4 

Y  Move  Up  Left  7 

Figure  1 .  Victim  Movement  Control  Characters.  The  play- 
er enters  these  characters  to  indicate  which  direction  to 
move  the  victim.  The  victim  continues  to  move  in  the 
same  direction  until  another  such  keyboard  entry  is  made. 
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RANDOMLY 
CREATE 
FISH 


MOVE  VICTIM 
AS  REQUIRED 


Figure  2.  Piranha  Game  General  Flow  Diagram 


These  values  are  set  so  that  the  game  increases  in  diffi- 
culty with  each  progressive  phase.  Once  a  fresh  piranha 
is  brought  into  action,  the  program  stores  the  descrip- 
tive parameters  as  an  entry  in  the  object  table.  The  ob- 
ject control  table  also  contains  an  entry  for  the  victim. 
Any  user  keyboard  entries  that  effect  the  direction  or 
velocity  of  the  victim  are  placed  in  the  victim's  entry  of 
the  object  control  table. 

Next,  each  entry  in  the  object  control  table  is  processed 
according  to  its  status.  The  speed  counter  is  first  tested 
to  see  if  the  object  is  ready  for  processing,  and  if  it  is 
not,  the  program  updates  the  speed  counter  and  pro- 
ceeds to  process  the  next  entry.  Otherwise,  the  status 
and  position  of  the  object  are  updated  according  to  the 
rules  and  conditions  specified  in  Table  2. 

TRACKING 

At  birth,  each  piranha  is  given  a  randomly  chosen 
velocity  and  tracking  intelligence.  Some  piranhas  do  not 
track  at  all,  while  others  track  only  a  part  of  the  time.  A 
set  of  parameters  is  given  with  each  phase,  and  this  set 
defines  the  percentage  of  trackers  and  the  percentage 
of  the  time  that  the  tracking  piranha  pursue  the  victim. 
(See  the  table  Control  Listing  1).  Note  that  for  phase 
zero,  only  one  percent  of  the  piranha  track  the  victim, 
while  in  level  9,  all  (100%)  of  the  piranha  track. 


Condition  of  Object 

What  is  Object 

Contents  of 
Destination 

Processing 

Object  is  alive  and  well 

anything 

water 

Move  to  new 
position 

anything 

another 
object 

Set  both  objects 
to  fade  away.  If 
object  is  victim, 
turn  off  score 
counter 

piranha 

border 

Set  to  non- 
existent state 

Object  is  fading  away 

victim 

border 

stop 

anything 

border 

Traces  are 
erased 

anything 

another 
object 

Object  is  also 
set  to  fade 
away 

water 

Object  fades  for 
a  certain  time, 
then  is  erased 

Table  2.  Object  Control  Processing  Table 

AUTO  PILOT 

When  the  score  of  the  player  exceeds  1000,  the  user 
can  turn  on  the  Auto  Pilot  and  the  program  automatically 
dodges  the  piranha.  However,  each  time  the  Auto  Pilot 
changes  the  direction  of  the  motion  of  the  victim,  to  pro- 
tect him  from  the  piranha,  points  are  subtracted  from 
the  score.  Of  course,  if  the  score  falls  below  1000,  it 
stops,  leaving  the  player  in  charge  of  moving  the  victim 
out  of  danger. 

The  algorithm  that  does  the  dodging  spends  most  of 
the  time  moving  the  victim  back  and  forth  across  the 
river.  This  activity  not  only  taunts  the  fish  but  also 
gathers  reward  points.  When  a  piranha  moves  into  one 
of  the  eight  neighboring  cells  adjacent  to  the  victim,  a 
new  direction  of  motion  is  chosen  from  a  table.  The  user 
can  change  the  direction  and  speed  of  the  victim  when  it 
is  under  control  of  the  Auto  Pilot. 

scoring,  rewards,  and  phase  changes  The  score  rou- 
tine increments  the  score  by  PHA^  +  1  points  each 
program  cycle.  Each  time  the  victim  moves  from  the 
right  side  of  the  river  to  the  left  side  and  then  back 
again,  the  player  is  given  a  reward  in  the  form  of  bonus 
points  which  are  added  to  the  score.  The  number  of 
points  increases  with  the  phase  (See  CONTROL  in 
Listing  1).  As  you  will  soon  find  out,  it  doesn't  pay  to 
cower  in  the  corner  of  the  river.  A  better  game  strategy 
is  to  move  back  and  forth  across  the  river  as  often  as 
possible  to  accumulate  bonus  points. 

When  the  program  cycle  counter  reaches  a  certain 
value,  the  phase  increases.  It  is  also  possible  to  set  the 
phase  to  any  desired  value  by  entering  "P"  followed  by 
the  desired  phase  number. 

EXECUTION 

The  game  requires  about  2400  bytes  of  memory  and 
begins  executing  at  1000  H.  Although  this  program  is 
configured  to  run  on  an  8080  microcomputer  equipped 
with  a  Processor  Technology  VDM  addressed  at  CC00H, 
it  can  easily  be  modified  to  operate  on  almost  any 
memory  mapped  video  monitor  drive.  All  program  quan- 
tities are  parameterized  so  that  even  the  size  of  the 
display  matrix  can  be  altered.  The  keyboard  input  is  set 
up  to  operate  as  follows: 

ITEM  VALUE  SYMBOL  COMMENTS 

Status  Port  0  INSTAT 

Data  Ready 

Bit  1      RDA         high  when  character 

Input  Data  Port      1      INDATA     is  input 
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These  values  can  easily  be  changed.  See  line 
numbers  348,  349,  378-381  in  Listing  1.  For  operating 
this  program  using  a  PolyMorphic  DVM,  the  parameters 
BIAS  must  be  changed  throughout  the  program.  An  Intel 
HEX  dump  of  the  program  is  provided  in  Listing  2. 

Piranha  is  one  of  the  most  challenging  microcomputer 
games  you'll  ever  play,  and  it  provides  a  fantastic  demon- 
stration of  the  power  of  an  8080  system.  However,  once 
your  family,  friends,  and  neighbors  discover  Piranha,  you 
will  have  to  stand  in  line  to  use  your  computer! 

PROGRAM  ASSEMBLY  LISTING 


SP. RESTART 


i  start  r.«ur  vrof 

i  sft  pt  hardware  scroll 

I  S^T  stack 

I  S'TUP  PLAYING  «PF» 


i  ntb 
10E7 

10M 


locc 
loco 

1DEF 

10F2 
|  Of  4 
LC-F9 
10F7 
I  OF  A 

10EC 

10FO 
L100 


not 

1107 
U0« 

hoc 

HOf 


FE20 

C2FM0 

3631 

C9 

FE3W 

C2001 J 

363D 


FE20 

C»?211 

FE30 


POINT   TO  MIGHT  OF  CHA»  STf 


ASCflMP:  MOV 


BLANK 
GOTPIG 
M,ZERO»l 

zepo*<» 

N0T9 
M.ZERO 


ZERO  COUNTE" 


I    IS  IT  PL«NK? 
i  NO »  IT5  *  nint 
I   STORE  1 


OTHERWISE.   SET  TC 
AND  CARRT 
GO  AOO  DIGIT 

i  increment  digit 

l   PICK  UP  OIGIT 


I   SUBROUTINE  TO  DECREMENT  SCORE 


NOTZERO:  OCR 


BLANK 

CNTDEC 

ZE*0 

NOTZERO 

M.ZERO*«» 

ASCOEC 


I  IS  IT  BLANK? 

I  IS  IT  ZERO? 

i  no.  go  subtract  digit 

I  YFS.   SFT  TO  "INF  A NO  ... 

I  AND  POINT   TO  NEXT  OIGIT 

I  GO  ADO  DIGIT 

i  its  not  zfro.  subtract  digit 

I  AND  SAVE  ON  SfHEEN 

I  IS  IT  ZERO? 


LQtf 
in. '3 


fishes:  push 


CALL 
HOP 

DC* 


h.vtabl 

A  ,  " 

nr»n 


VMOVE 


USER 

BIGCTR 

NFWFISH 

H.VTABL 

B."AXFISH*1 


IS  »T  OK? 

IF  HE    IS.    APP  TO  SCORF 

S«VF  TABLF 

AND  Ann  SCORf 

AUTO  P I  LOT  FL»G 

SfT   B0R0  FLAGS 

GO  00  AUTO  PILOT 

INPUT  PLAYER  "OVF 

INCRFMCNT  CONTROL  COUNTER 

GO  CRFATF  NEW  riSH 
POSITION  OF  COORDINATE  TAPLF 
MAXIMUM  NUMBER   OF  FISH. 
SAVE  FISH  COUNT 
SAVE  FURRFNT  POSITlON  on  d 
MOVF  EACH  FISH 

HL=HL*6 
RESTORE  COUNT 
DECREMENT  COi(NT 
LOOP  OVER  FISH 

GO  EXECUTE  NFXT  PR06PAM  CYCL! 


111E  CU 

U1F  23 

1 12U  77 

1121  C9 

1122  3EFF 


U2F 
11  30 

nil 


PROGRAM  CTCLt  COUNTER 


21E21S  bigctr: 


I   SAVE   IN  SCOPE  LOCATION 


«AP  SCORF  LOW  oRnFR  DIGIT 


'  SUBROUTINES  t 


SUBKOUTINES  TO  UPDATF  PHASF  MESSAGE 


210CF     setpha:  lxi  h.etv-lenl** 


SUHROUTINF   TO  CRF»' 


•jfkfism:  i.oa 


10«6  ObOA 


10*9 
LOHB 
10«C 
iomj 
10M 
LOW 
I0M 
I0M 
I0M 
inbB 
I0M 
LOM 
in*c 
|0M 
10W 


movpha:  loax 


C630 

32CBCF 

063U 


I  STORE  0  ON  SCREEN 
•  CONVERT  TO  HEX 


MOVE  PROPER  CONTROL  PARAMETERS  BT  PHASF 


223  HSb 


230       lib*  C36VU 


gotfish:  mvi 


ALIVE 
GOTFISH 


OOTRACK 
M . NOTRK 

notrack 


TEP  GET  LAST  FISH 
I   SrT  BOBO  FLAOS 

SFT   BnAO  FLAOS 

I 

I  .10  FISH  fN  PONO 
I  GnT  SOME  ris^FS 
I     70T  SPEEP 


SFTUP   NON   TRACKING  FISH 


10t>C 

tOM 
inbt. 


I  (MM 
tOM 

10*6 
10«V 
in  mi 

leiK 
ion 


Db3U 
320716 
CD3K  10 


L0<#8 
10«*B 

love 


bmtpha:  lda 


IOUH 
10HC 
lOHf 
10C1 
IOC  J 
I  net) 
IOC 


int  0 
10E1 
10E* 


I    INCREMENT  LOCATIONS 

I   prCREMENT  COUNTER 

I    ...   AND  LOOP  "  TI«ES 

I  CLEAR  COUNTER 


RrSET  VICTIM  POINTER 


SUHROUTINF   TO  ADO  TO  SCO"l 


3A0M6      addscr:  LDA 


BA 

C21<M0 
FEU 

C2C i in 

3E  X 
C3C310 
3t(ll 
320618 
3A0F 16 


CALL 
LDA 


leftcol:  mvi 
SETCOl:  sta 

LOA 

givbon:  lxi 


LEFTCOL 

A.WIOTH-? 

SETCOL 


AT  BONUS  COLUMN? 
HAS  VICTIM  THAVPRSEO  SCRFFN? 
►•OPE 

I      SFT  RONUS  COLUMN 


AnO  BONUS 
GIVE  VICT 


TO  SCORF 
f M  BONUS 


CHKB< 


CPI 
KHZ 


BMTPHA 

I    SUBROUTINE   TO  BUMP  SCORF 

scorit:  LOA  SCRCTR 

INR  A 

STA  SCRCTR 

CP  I  02PH 


TIME   TO  CHANGE  PHASF* 

? 

NOT  YET 


Increment  score 
time  to  chabge  score? 


236       II /l  3A0A16 


MHO 

L10J 

tioa 


I1M 
HM 
11  Of 


11B0 
MB3 


iico 

1  ICi 
1  lCb 
1  I  C  7 

LtCfl 
UC? 
l  ice 

uca 

net 
11CF 
1101 


HOT 

110A 

L1M 
1  IOC 


3E01 
2101CC 


CALL 

PUSH 

cn* 

CALL 


C3C311 
06  Ml 

3E3E 
21<»OCC 
110100 
C3C311 
06FF 
3E0D 
213ECC 
11U000 
C3C311 
0601 


FBORN! 

move  it: 


BUMP3  I 

lsioe  i 

RANDOM  I 

003H  I 

BRNLFT  I 

002H  I 

BRNRHT  I 
ONE 

BRNTOP  I 

B.SUBL  I 

A.  WIOTH-2  » 
H.FTV-  3»LENLI 
D.I  I 
FBORN  I 

B.  LENL  I 

A.  WIOTH-2 
H.0TV*LENL  I 
0>  I  I 
FBORN  l 

B.  OFFH  I 

A.  NLINES-3 
H.DTV*WlDTH-2 
O.LENL 
FBORN 

B.  ONE 

A.NLINFS-3 
H.PTV*01H 


MIN  SPEED  FR  FISH 
SET  SPEED  m«x   ( LONE R=F A STEP  I 

SET  SPEEP  COUNTER 
SAVE  POINTER 

FISH  BORN  ON  SIDE 
RIGHT 
TOP 

BOTTOM..   SET  DIRECTON  OF  F 


FISH  EMERGES  nF  RIGHT  SIDF 
LEN6TH  OF  SIOF 
TOP  RIGHT  BORDER 


I   riSH  EMERGES  From  LEFT  S1PF 
TOP  LEFT  BOARDER 
F|NO 

WHERF  TO  PLACE  FISH  ON  SIPF 
MOVE  FISH     TO  STARTING  PO<; 


KCHfl 

POP 
LOAX 


I  STORE  FISH 
SETFISH!  MOV 


M.OEAO 

J  LOCATION  PES! 


GET  STMPOL  < 
FMPTY? 

FISH.   GO  GET  ^ 


6NATED  PY  OF  REGS . 

ISET  DIRECTION 

•     SET  LOCATION  In  TABl 

I     OUT  FISH  ON  *CRFfN 


SUBROUTINE    10  COMPUTE   RANOOM  NuMRE" 
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DECEMBER  1977 


^A/PRODUCTS 


THE  FIRST  TO  OFFER  PRIME  PRODUCTS  TO  THE  HOBBYIST 
AT  FAIR  PRICES  NOW  LOWERS  PRICES  EVEN  FURTHER! 

1.  Proven  Quality  Factory  tested  products  only,  no  re-tests 

or  fallouts.  Guaranteed  money  back.  We  stand  behind  our  products. 


MOTOROLA 
6800 

COMPATIBLE 
MODULES 

WIEK6800  D2  KIT  S235.00 

9601  16  Slot  Mother  Bd.  $175.00 

9602  16  Slot  Card  Cage  72.00 
9610  Proto  Board  36.00 
9615  4K  EPROM  Module  (1702A)  350.00 
9615K  4K  EPROM  Kit  Module  275.00 
9620  16  Port  Parallel  I/O  375.00 
9626  8K  Static  RAM  Module  350.00 
9626K  8K  Static  RAM  Kit  275.00 
9650  8  Port  Duplex  Asyn  Serial  I/O  395.00 
Connectors  S6.50  16/72.00 
All  assembled  &  tested  not  Kits 

PLUS  MOTOROLA  TV  MONITORS-PRIME 
Model  M3003-L01  12"  display  $219.95 
Model  M2000-1 55  9"  display  $199.95 
Add  $10.00  for  shipping 


AMI 

EVK  99  ^^sK 

only 

$133.00  ^fif 

mm  ' 

-V*       v  ™ 

EVK  99  Kit  

$133.00 

EVK  99  EX  expanded   .  . 

449.95 

Universal  Kluge  Board   .  . 

95.00 

16K  Byte  RAM  Board   .  . 

75.00 

6  Slot  Motherboard  .    .  . 

35.00 

Extender  Board  .... 

45.00 

Video  Board  

95.00 

Connectors  .    .  S6.50 

12/59.95 

Solid  Frame  Chassis  .    .  . 

120.00 

Frame  Chassis  

69.95 

Micro  Assembler  ROM  .  . 

30.00 

Proto  ROM  

30.00 

Tiny  Basic  Papertape     .  . 

20.00 

Tiny  Basic  EPROM   .    .  . 

125.00 

2.  Same  Day  Shipment 

same  day  as  received. 


All  orders  will  be  shipped 


RAM'S  (com.) 

4096  16  |>m 

2107B  4 

MM5261 

MM5262 

MM5280 

8609 

f'3101 


4008  L 

FLOPPY  DISK 


495 
4  25 
3.95 


2  95 
9  95 

3  95 


CHARACTER  GENERATORS 


R032513  Upper 
R032513  Low, 
H00165 


S10  95 

9  95 
9  95 


CLOCK  CHIPS 

MM5313                .  S4.50 

MK  50250    4.50 

MM5314  4.95 

MM5316                         .  4.95 

MM5375    4.95 

A  TO  D  CONVERTORS 

8700CJ  S13  95 

8701CN  2195 

8750CJ  1395 


DISPLAYS/LEDS 

FND  357  (375) 
FND  367  I  3751 
FND  500  I  500) 
FND  507  I  5001 
FLV  110  Redled 
FND  800  I  800) 
FND  807  (  8001 
HP  7730  7  Seynwnt 
HP  7340  Hex  Duplav 


MICROPROCESSORS 

SUPPORT  DEVICES  (cont.) 

PROM'S 

Z  80   

S24  95 

8226  Busdnv.-r 

3  95 

2708 

Z  80A 

34  95 

8228  Sys  Controller 

7  95 

1702A 

f  8 138501 

1 9  95 

8238  Svi  Controller 

9  95 

1702  6 

2650 

2 :  9: 

8251/9551  Prog  Comm  I/O 

11  95 

5204 

CD1802 

ig  95 

8253  lnterv.il  Trmei 

21  95 

8080A 

1  ?  95 

8255/9555  Pro.i  Per.ph  10 

11  95 

8085 

29  95 

8257  DMA  Control 

3295 

82S126 

8008  1  ... 

14.95 

8259  Prog  Interrupt 

32  95 

8223 

2901          .  . 

21  95 

6810  1  128  x  8  HAM 

4  95 

5203 

2901A 

29  9S 

6820  PIA  ... 

895 

Programming  Available 

TMS  9900JL 

89  95 

6834  1  EPROM  4K 

1495 

RAM'S 

CP1600             .  . 

39  95 

6834  EPROM  4K 

16  95 

6502 

19  95 

6850  ACIA 

9  95 

21L02  (450n%i 

IM6100   

29.95 

6852  Sen.il  Atl.iptei 

1 1  35 

21L02  (250ml 

6800P 

24  95 

6860  Modem 

14  95 

2102(45().ul 

6802P 

32  95 

G862  HPS  Modulator 

17  95 

2102(6SOntl 

SUPPORT  DEVICES 

6871B    1  0  MH/ Clock  OSC 
6880  MPU  Buidrtver 

26  95 
2  95 

2102(1  sec) 

3881  (280  PtOI 

S1295 

68M,nll  MirubiK)  2 

49.95 

21 1 1 

3882  (280CTCI 

12  95 

68  Mini  ii  Mmibug  3 

74  96 

21L1  1 

3851  (F8  Proqram 

14.95 

6831/10224  Micro  Assemhler 

Rom  30  00 

21 12 

3853  IF8  Memory  I/O) 

14  95 

6831/11003  Proto  Horn 

30.00 

2101 

8212  8  tin  I/O 

3.50 

1821SCD  IK  HAM 

15  95 

21L0I 

8214Pnonlv  Interrupt 

9  95 

1822SCD  256  x  4  HAM 

16  95 

74C89 

8216  Bim  driver 

3.75 

1824CD  32  x  8  RAM 

995 

74S189 

8224  Clock  Gen.  . 

5.95 

1852CD  8  bit  I/O 

10  95 

7489 

8224  4  4MH/  CLK  Gen 

1295 

1856CD  10 

8  95 

4116  16K 

8T26  BuKlr.ver 

2.25 

1857CD  I/O 

8  95 

TMS4060  22  pin 

16  95 
16  95 
14  95 
4  50 
2  08 
695 


KEYBOARD  ENCODERS 

AY52376  S14  95 


UARTS/USRTS 

AY 51 01 3A  I5VI  S  5  50 

TH1602B (5VI  5  50 

AY51014  (5  14VI  8  95 

AY51015I5V)  9  95 

IM6402I5VI  12  95 

IM6503I5VI  12  95 
S2350                               .    .  1095 

WD  167 IB  Aitrot  29  95 


BAUD  RATE  GENERATORS 

MC14411  SI  195 

WD  1941  Dual  9  95 

34  7  02  13  95 


MM5320  TV  Synch 

MM5369  Piesc  

MM57 100  Game  Chip 

MM5/104  Clock 

LM 1889  Modulator 

CW 300  Saw  Function 

AY38500  1  TV  Game 

AY 38600  1  Color  TV  G.im 

AY38615  1  Color  Convene 

AY 38700  1  Tank  Chip 

ORGAN  CHIPS 


S  7  95 
3  95 
1695 
3  75 
3  95 
1  50 
9  95 
.  24  95 
8.95 
29  95 


LOGOS  I  THE  BEST  8K  RAM  KIT 


Assembled  &  Tested  S199.95 
Kit  Price  Only  $149.95 
Features: 

Lowpower  21L02,  450ns,  Dip  Switch 
Selectable  addressing  down  to  256 
Byte  blocks,  No  wait  states,  fully 
buffered,  battery  back-up. 

Plus  the  first  32K  Static  Memory  >^ 
Board  Uses  2114  4K  RAMS 
16K   .    .    .    .  $549.00 
24K   .    .    .    .  729.00 
32K   .    .    .    .  945.00 


DATA  BOOKS 

NSC  Digital  S  3.95 

NSC  Linear   4.95 

NSC  Linear  A/N  Vol.  I   2.95 

NSC  Linear  A/N  Vol.  II   2.95 

NSC  CMOS   2.95 

NSC  Audio   2.95 

NSC  Voltage  Reg   2.95 

NSC  Memory   3.95 

Intel  Data  Book   4.95 

NSC  Special  Function!   3.25 

NSCMoj/LSI   4.25 

NSC  Transistor!   2.95 

lasis  Microprocessor  Handbook  ....  7.95 

lasis  Complete  up  Learning  Course  .    .    .  99.50 

Intel  MCS80  Manual   4.95 

Intel  MCS40  Manual   4.95 

AMI  MOS  Catalog    2.95 

Raytheon  Linear   2.95 

Raytheon  Quads/Duals   1.95 

New  Gl  mos    4.95 

Osborne  Introto  Microputer  Vol.  I  .    .    .  7.50 

OsbornelntrotoMicroputersVol.il  .  .  12.50 
Osborne  8080  Programming  for  Logic  Design  7.50 

Osborne  6800  Programming   7.50 


SPECIALS 

MCT2  S  .89 

2N3638A  5/1.00 

2N3640    5/1.00 

2N2369A  5/1.00 

2N3692    5/.1.00 

MSPS4318  5/1.00 

MPS5401    5/1.00 

MPS6516  5/1.00 

MPS6544    5/1.00 

MPS3568    5/1.00 

MPS6522    5/1.00 

MPS404A  5/1.00 

2N5462    5/1.00 

MPS3642    5/1.00 

MPS6571    5/1.00 

MPS3693    5/1.00 

MPS6530    5/1.00 

MPS3646    5/1.00 

7525J  50 

7524J  60 

74S258   60 

7489    1.49 

74145   60 

74H55  19 

715DC  1.49 

74199    1.00 

Plus  huge  backup  inventory 

with  special  pricing  for 

VOLUME  requirements. 

Call  for  a  quotation 

BRIDGE  SPECIAL 

MDA  952-2    $1.49 

MDA  962-3    1.49 

KBPC2504    1.95 

FREE  1977 
CATALOG  56  pages 
Send  .25  for  postage 


COMPUTER  KITS  &  SYSTEMS 

MEK6800D2  Kit  .    .  . 

KIM1  6502   

EVK99  6800  Kit  .  .  . 
Intercept  Jr.  6100  Kit  . 
lasis  8080  Computer  Book 
NSCSC/MPKit  .  .  . 
NSC  Keyboard  Kit  .  . 
Low  Cost  S  100-BUS  with 

&  Power  Supply  .  . 
8K  Ram  Kit  (Logos  I)  . 
Byteuser  8K  Eprom  Kit 
ZPU  Kit  (Z80)  .  .  . 
TDL  ZPU  Kit  (Z80)  .  . 
Tarbell  cassette  I/O  .  . 
S100  8  slot  Motherboard  with 

connectors  (expandable) 
S100  Extender  Board  . 
S100  Proto  Board  .  . 
Vector  8800  Proto  Board 
IMSAI  8080  w/22  slot  . 
Cromemco  Z-2  .  .  . 
TDL  XITAN  alpha  1 
Computalker  .... 
Hevristics  Speechlab  .  . 
SOROC  IQ120  Terminal 
8K  Ram  Board  (Logos)  . 
8K  Eprom  Board  .  .  . 
S100  32K  Ram  Kit  .  . 
Bytesaver  Kit  .... 


S235.00 
245.00 
133.00 
281.00 
499.00 
99.00 
95.00 

159.95 
149.95 
64.95 
295.00 
269.00 
115.00 

69.95 
15.95 
27.95 
19.95 
699.00 
595.00 
769.00 
385.00 
299.00 
995.00 
28.95 
24.95 
945.00 
145.00 


5  100 

2  50 
250 


UV 

EPROM 
ERASER 

NEW 
LOWCOST 
MODEL 
ERASES 
4  PROMS 
AT  ONE  TIME 
$59.95 


22  Pin  ww 
24  Pin  ww 
40  Pin  ww 
8PmS/T 
14  Pin  S/T 
16  Pm  S/T 
18  Pm  S/T 
22  Pm  S/T 
24  Pin  S/T 
28  Pm  S/T 
40  Pm  S/T 


CONNECTORS 

S100  BUS  W/W  IMSAI 
S100  BUS  S/T  IMSAI 
S100  BUS  W/W  ALTAIR 
S100  BUS  S/T  ALTAIR 
RS232  25  Pin  Male  DB25P 
PS232  25  Pm  Female  DB25S 
Plastic  Hood 
IMSAI  Cud  Guides 


S5  00 
5.00 
5  50 
•:,  28 
3  50 
3  9b 
75 

4/1  00 


NEW  CTS 
DIPSWITCHES 

CTS206  4  SI  75 

CTS206  5  SI  75 

CTS206 6  SI  75 

CTS207  7  $175 

CTS208  8  SI  95 

CTS209  9  $1.95 
CTS209  10  SI  95 

NEW 

CATALOG 
NOW 
AVAILABLE 


CRYSTALS 


RS232 
CONNECTOR 

SET 
WITH  HOOD 

6.50 


1  0MH3 
20MH3 

2  097152MH3 

2  4576MM, 

3  579545MH., 
4.0MH3 

4  194304MH3 

4  91520MH3 

5  0MH, 

5  7143MH3 

6  0MH3 


S  5  85 
5.85 
5  tss 
5.85 
3.95 
4.95 
595 
5.95 
95 
5  95 
4.95 


10.0MH3 
13  0MH3 
14.31818 
18.0MH3 
18.432MH., 


27  000MH3 
36  000MH3 
48.000MH3 
100KC 


5  9S 
4  9'., 
B  (>•> 
E  Bfi 
•:•  or. 

9  b 
1  2  95 


All  Shipments  FCM  or  UPS.  Orders 
under  $100.00  add  5%  handling  and 
postage.  Orders  over  $100.00  add  2.5% 
handling  &  postage.  Mastercharge/Bank- 
americard/COD  accepted  w/25%  deposit. 
California  Residents  add  6%  tax.  Foreign 
Orders  add  8%  handling.  All  parts  prime 
factory  tested  guaranteed.  Same  day 
shipment.  Add  25  cents  for  Data. 


Iadmvnced 
^^computer 


P.  O.  BOX  17329Q 
Irvine,  California  92713 
New  Phone  (714)  558-8813 


LOWEST  PRICES  YET 

2708  Eprom  450  HS     ....  S19.95 

2716  16K  Eprom  36.95 

MK4116  (upD416)  16K  Ram  .  34.95 
Intel  3404  6  bit  latch    ....  2.95 

2114  4K  Static  12.95 

upD410  4K  Static  11.95 

4200A  4K  Static  12.95 

1488  or  1489    1.25 

8T97   1.25 

8130   2.45 

8131   2.45 

MH0026CN   2.50 

8833    1.85 

8835    1.85 

74367/74368    6/5.00 

WD  4060  4K  Ram  3.25 

1702A-6  10/32.95 

75452    70/2.50 

8T26   2.25 

H  RAM  64  bit  Ram  75 

78L05  Volt.  Reg  only  .59 

LM318H  1.00 


BYTEUSER  8K  EPROM  WITH 
POWER  ON  JUMP/RESET  JUMP 
USES  2708 
Bvleuser  Kit  onlY  S  64  95 

PCB  only    24  95 

8K  Eprom  (I8K2708II  125.00 


SPECIALTY  CHIPS 
MPD371  Mag.  Tape  Control    .  .S49.95 

AYS  3550  4%  DVM  24.95 

MK5007/MK5009  Counter    .    .  6.95 

AYS  3507  DVM  12.95 

ICM7208IPI  Ctr./Disp/Dnver  .  .  16.95 
ICM7045IPI  Stop  Watch  .  .  .  18.95 
G1 15M,  Intersil  Analog  Switch  .  1.50 
Retail  pricing  may  vary  from  Mail  Order  Pricing. 


Store  Open  edinger 

1310  if. %  92705  * 
Santa  Ana>  m 
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SOFTWARE  SECTION 


SOFTWARE  GAMES 


HEb 
UE8 

lit  A 

11EB 
UtC 
UEO 
1  1  EE 
HEF 
UFO 
1  If  1 
11F2 
UFJ 
11F<I 
llFb 
1  If  I 
UF9 
1  IF* 
UFB 

iifc 

UFO 
1200 
1203 
120<* 
120b 
1206 
1207 

I2ua 
1209 
120A 
l?OD 
12UE 
120F 
1212 
1213 
121b 
1217 
121* 
121B 
121C 


RAND3 :  MOV 


I   LAST  PROGRAM  ramdomIZFR 

l   FyCLU^IVE  0»  PITS  3»l2»19ilS 


SAVE  RANDOMI/FR 

SAVF  GENERATOR 
I   GET  LIMIT 
I  SAVF  MAX  generator 
i  computf  mod 
i  wpap  yft? 
i  noPF/  loop 

rrS/  GET  r.E*'FOAT0o 
I   GREATER  THAN  max  ' 

YFS/  GFT   ANOYmEo  GFNFPAYOo 

IS  NUMRER 
olGHT  S17E? 
LOWER? 


12LB 
12tB 
1?EE 
l?Fu 
12E2 
l2Ft) 
l?t  1 

i?m 

12FB 
12FC 
12F0 
12FE 
12FF 
L300 
1301 
1302 
1303 
1  JOM 
13U5 
1301 
13UA 
1  JUC 
130F 
131U 
13M 
1312 
1313 
1311 
1317 
131B 
1316 
131C 
1310 
131E 
131F 
1320 
1322 


7£ 
R/ 

C2C«1? 

JAOhlb 

FE<U 

3tFF 

CAF/1? 

3tni 

77 

C0BC13 


060  7 

jAiun 

EEOM 
32UI13 


"0VIN6 
GOnpCAL 
OHE 


R.007H 
ROTATE 
OOBH 
ROTATE 


GOTwAY 
HATS 


I   SrT  BOBO  FLAGS 

oAD  PFWAPO  COUNT 


TOGGLF  RFWARD  COUNT 


I   SFT  80B0  FLAGS 


I  RoTATF  TAnLF 
I   SFT  60RU  FLAGS 


INPUT  AND  PROCESS  USE.W 


■415 

916 
U17 
•  18 


121U 
1?1F 
1221 
1222 
122b 
1220 
1228 
1?2B 
1?^C 
1?*F 
1231 
l?32 
I  23S 
\?3b 
Mil 
123* 
I23H 
123C 
12JE 
I23F 
12"»1 
1?«»3 


12»H 
12«»B 

126U 
12b2 
12bM 


12bb 
l?b/ 
12b* 
12SC 
12bF 
l?f,l 
l?ht 

l?bb 
12&9 
l?hB 
l?bt 
1?7U 

1273 
127b 
12'tt 
l27* 
1?  'H 
1?/C 
127F 

1?H0 
1201 
12MJ 
1?hu 
128S 
l?i  / 
12BB 
12B9 

1288 
i?«c 

12«D 
1290 
12"! 
I29H 
1 29b 
I2«*B 
1?9B 
12UE 
129F 
1?A0 

1?A<? 

12*b 
12A7 

1?«M 

1?A9 

IP'ti 

12AE 

l?tll 

12B3 

12M* 

12H7 

1?MA 

12BC 

1?MF 

12CU 

12C1 

1 2C 

12CH 

12Cb 

1?C6 


OBOU 
E6(ll 
CA<**1? 
OHni 

F.67F 
C9 


3EC0 

C37A12 

3E01 

C37A12 

3E«0 

C37A12 

3EFF 

C37A12 

3EBF 

C37A12 

3EC1 

C37A12 

3EU1 

C37A12 

3E3F 


El 


found:  mvi 


INPI/T  HOllTINt 


CHECK    KEYROARO      INPUT  CTA' 
AMY   CHARACTERS  fNPUT? 
PDA  PIT  NOT  SfT   (NO  TMPir 

I  INPUT  a  Character 

I   PACK  TO  SPEED 

I    C|  EAR   TO  1 

I  POINT  TO  niHEc'TP" 

[NT   TO  I.QfMIIF  TAOLF 
I   GFT  LFNGTH 
ACC  =  CHAR? 
TFS/  PROCFSS  I' 
CHECK  NEXT  CMAR 
LOWER  COUNT 

COMPARE  WITH  XMOLF  TARLF 
•  RESTORE  ROINTFP 

i  done/  noftnd 

ADJUST  COUNT 
TO  HE  A  POINTER 
TWO   ITEMS  PF«  ACTION 
GFT  JIR»P  TABLE 
POINT  TO  FNTRT 
GFT  LOW 
POINT   TO  HI6" 
GrT  HIGH 
I   POINT  TO  ROUTINf  ADDRESS 
GO  TO  IT 


SrT  bobo  FLAGS 


P0UT1NF   TO  SET  OIRFCTION  OF 


right:  mvi 


sdirec:  OCX 


oi?2in 

115H18 
210UCC 
IA 
13 

FEFF 

CAnuio 

F60U 


FE20 

CDR712 

36211 

23 

C3Pf.  12 
C0WV12 
FE1H 
CAOU10 


A  i  ONE 

MOVHIM 

A.LENL 

MOVHIM 

A.OFFH 

MOVHIM 

A.SUBL-1 

MOVHIM 

A.SUBLM 

MOVHIM 

A » LENL* 1 

MOVHIM 

A » LENL-1 


I  r VFAST 
i.hooh 


I1  •  CHAPGO 
D. STRING 
H.DTV 


OFFH 

RESTART 

BIAS 


MOVEMENT 
MOVF  UP 


MOVE  DOWN 
MOVE  RIGHT 

MOVE  TO  LOWER-RIGHT  SQUARE 

MOVE  TO  LOWER-RIGHT  SOUARF 
I   RESTORE  VICTIM  POINTER 
SOULD  VICTIM 
MOVE   IN  SAVF  OIRFCTION? 
NO  SET  OISRLACFMFNT 

AMD  SFT  SPEED 


RFSTORF   VICT1"  POIMTFR 


I    CHARACTFR  LOOKUP  TRL 

I   PARC  I NG  STRING 
WHERE  TO  ASK 
GFT  DISPLAY  CHAR 
POINT  TO  NEXT  DISPLAY 
LAST  f HARACTFP;* 
Yrs/  GO  AWAY 
SFTUP  TO  OUTM'II 
PtiT   IT  ON  SCFFk 
ifXT  SCREFM  LOCATION 
NFED  USER    I  MM' IT? 
NO/    PRINT  ANOTMFR 

r.  SAVE •  *  PUT  CHAP 
STORE  RLAMK 


GrT  USFR  CHA"ACTFO 
;  CHARACTER  FSC? 
•S/   GO  AWAY 

save  charactfo 

I  RllMP  TO  NFXT  ONr 
RUMP  YO  NFXT  OMF 
S^T   TO  OUTPUT 

PiiT  OH  screen 

NEXT  POSITIO" 

RFTURH 


1333 
133<* 
133b 
1336 
133/ 


1  5JD 
13«0 
IS"  3 
13«n 


1  \«u 
1 

13>»C 
l 

13bl 
13b3 
13b6 
l  Sb7 
1368 
1  Jb9 
L3b8 

1360 
1  561 

13b<! 
1363 
136M 
1366 
l  .v. ' 
136* 
136C 
136F 
1370 
1373 
1379 
IV// 
1378 
1  J79 
137C 
1370 
1380 
1  383 
l  )8« 


1389 
13«C 
1380 
1390 
1391 
13*JH 
13^7 
134A 
13^H 


CU8M3       FINOIREC:   CALL  NRR2 


21F3CT      surloop:  LXI 


CA'lAlj 
C0"t IS 
C30U13 


H.O07H 

H.STV-1 
ASCDFC 


RC  HAS  VCTIM  POSITION 
ACC   WILL  HAVE  MASK  OF  1 

ON  RETURN 


Eb 

21C71S 

3E00 

32D»- 15 

3E1H 

32DE1S 

7E 

(1/ 

3F 

160U 

F26013 

16FF 


FE2U 
CA7713 
FEAO 
CA7713 


ATE  NEIGHBORS 

CAVE  H  AND  L 
CLEAR  COUNT 

SFT  BOBO  FLAGS 


BLANK 
NONRR 
BORDER 
NONBR 


CONVERT  NEIGHBOR  NUMBER   TO  OISPLACFMENT 

IR2:       HUSH  H 

LXI  H.NPTB1 

CONVERT  DISPLACEMENT  TC 

NXTENT 


NBR3:  HUSH 
LXI 

nxtent :  CMP 

J? 

C*l  L 

F indent:  INX 


fishy:  uc" 


H i Np  TR2 

FIUDFNT 

RUMP3 

NXTENT 


PoOCFSS  NFXT  FNTRY 


PrSTOOF  ( 
LOCATION 


H  IF   hf  »S 

T,    smoiilo  wf  v 

r-IVE  HI"  A.jOTui 
%H   TOACi-  rN«? 

TPAFK  1"( 


1?CA 
12CB 
12C0 
12CE 


1?('A 
1210 


AUTO  PILOT 


POINT   ML  TO 
VICTIM  SPEFO  COUNTER 
I    TS   IT  ONF? 

Point  to  SCORF  uf«;<;agf 
is  score  LES^  Imam  moo? 

RFTURN.    IF    IT  K. 
I    POINT    TO   RFGINNIMG   OF  SC"I 
I    DFCRF«FNT  SCOPt 
i   POINT  TO  POSITION  OF  VICT»» 

AODRE^S  TO  R-C 

CmECK  FOR  NF!GM*ORS 


nco 
13CE 
13CF 
1M>U 
1301 
1302 


Pl.ANK 
MOVER 
DFC<» 
".DEAD 


Bn»0  FLAOC 


r  POSITION  OF  ( 


DICK  UP  ORJFCI  I 
IS   IT  ALIVE? 
IF  SO.   GO  MOVE  I 


168  INTERFACE  AGE 


DECEMBER  1977 


SOFTWARE  SECTION 


SOFTWARE  GAMES 


13UU 
130E 
13UF 


l  SEE 
13EF 
13FU 


CASUlu 

FE?U 

C2<mu 


6b6 
t>S7 
bb* 


:  FISH  0«  WHATEVER  1 
PUSH  H 


AOD  CURRENT  do<;it 


nE  i 


I  CANT«IN<;  I 


WHAT'S  IM  NEW  POSITION? 
H»VF  WE  HIT  TwF  BOPDFR? 
GO  TO  HIT  ROQOFP.  iNOir 
<TD  WF  NOT  HTT  ANYTHING? 
IF  WF  DIP.  on  FXOLOSION 
oTHEPWlSF.    SAVF  NF*  POSI 


IN  CONTROL  T»HLE 
PICK  UP  STMflOL  OF  FIS» 
ANO  SAVE   IT   IN  NFW  LO( 
AND  RLANK   OUT  OlO  LOCA1 


I  CONVERT  AOOPESS  TO  LINE. COL 
CONVERT:   PUSH  R 


'I  n  AND  E  REG 
SAVE  PC 


II.EB 
luEC 
lutt 


my  7 
im-8 


150b 
15UB 
150B 
150C 


I      POINT  TO  LAST   ALIVE  I 

ALIVE!      LXI  H.FTABL-1 

MVI  n."AXFI« 

MORDEAO:   MOV  A  •  M 

CPI  OEAO 

JZ  FNOEAO 

CALL  BUMP6 


SrT  niF  FLAK  IN  TABLE 


I  POND 
I   Hi_   POINTS  TP  TARLF 
I   J|.|MP  PVEP  ALL  H'lT     OEAP  f 


lHOb  B7 

H»0b  F20?H 

1UU9  58 

1UUA  70 

1UUB  C»"«U 


FINEG 
E  •  F< 
A»L 
Lr"'L 


LOOP  UNTIL  VALUF  IS  NFGAT IME 
SFT   BOflO  FLAGS 


HET 
F I  NO   FISH  1 


IATCHES  AODRFSC 


676 
679 
600 


GFT   RANDOM  nhmmtR  LFSS  TH/it 


1522 
1523 
152* 


CALL 
HFT 

:  inx 
OCR 


1U22  COFB13 


695 
696 
697 


CONVERT   FISH  POSITIOI 


Bbb 

Bbb 

Bb7 
=  bH 

BM 


tL=  TOP  OF  01 V 
HiMflER  OF  LI»'FS 
.fNGTm  OF  LI1F 
STORE  RLANK  CHARACTER 


foMVf-PT   VTCTTM  PPSIT 


L OOP  OVER  wmolf  LINE 
-"FPRFMENT  L  T"E  COUNT 
|  OOP  FOR   ALL  LTNCS 


PI  US? 

AHS  vALtJf  I"  LINr 
SAVF    ARS  OISfAMPE 


S«"T   BOHO  FLA' 


1551 
1552 
l«.b3 
155* 
I'-bb 


5FTR0":  mov 


BP9INMIN0  OF  too  POROFR 
BrGINMNG  OF  BOTTOM  PORPFP 
WIPTH   OF  SCP'FN 
BnBPEB  CHARACTER 
SFT  TOP  BORDER 
S«-T  BOTTOM  BOOOFR 
t   BttMP  BOROFR  Po  I  nTFR 


IU5B 

1«.5C 
1«5E 


C301« 

3ECO 

C3hJ!« 

7A 

H7 

F261  lt4 
3E01 
CJ5M« 
3tF* 


moveup: 
trklin: 


movfup 

A.LFNL 
SFTPIR 
AiSUBL 
SFTPIR 


"OVF  OOWM 

MOVE  IIP 

SfT   HOBO  FLAGS 
'   movF  RIGHT 
MOVE  LEFT 


15b» 
1550 
15bt 

15bU 
15bl 
15b2 
15f>5 
1566 
15bH 
1569 
156A 
156D 


SIOF  BORDER 


NX  TROw '  Ml 

sftside: 


SETSIDE 
C • LENL* 1 ■ 


NUMBER  OF  LINES  FOR  BpRPEP 
POINT  HL  TO  LFFT  RORPFR 
LEFT  SIDF 

TFNTER  FILL 


RK-HT  SIO' 
RIGHT  FILL 


SETUP  UP  PLATER  CONTROL  AREA 


SUBL 

MOVPHT 

LENL 

MOVPHT 

m.LENL 

M.ONF 


MOVE   TO  RIGHT 


9UH 

910 


157A 
I5TC 
15TD 


ISET  WE   ARE  VICTIM 


B»OTV*LENL»« 


iitbor:  CALL 


f  BORDER   WHILE  MOVING 


15»b 
15B6 
1S«8 


'■IT  VICTIM  01  SCREEN 


1U91 
lit  92 
1U9J 
1U91 
1«97 

1«9A 

1U9D 

1UAU 


1«AH  C0C21' 


CALL 
CALL 
CALL 


STOP  THE  VICTIM 


Output  i*  4>s 


1«.4E 
159> 


II  NO^ISH 
i  SCOKE  mfsSAP.F 


iXIMIIU    NKMB»P    OF  FISH 

1SH  CONTROL  I  ABLE 
WORD  USE 

I  SPFrt) 

?     TTPE  FLAG 

5       CPFFO  nF  FISH  fo 

u  OIRETIIOM 
5-6       LOCAIio.i  OF  Fis 


1UC2 

mc3 

luCb 

luCtt 
lttCA 
10CB 


lnua 

1<«09 
1U0A 
1UUB 


FE2U 
CAPVli. 
FE  AO 


PUSH 
PUSH 
XCHG 
CALL 
CALL 
MOP 

emptt:  XCHG 

HUSH 
CALL 


BLANK 
EMPTT 
BORDER 


SFT  OBJECT  PE AD 


CFLL   IS  E"f 


958 
<JbO 


Q6b 
Q6b 
967 
968 
9b9 


15Hb  CDUMO 


15HC 
15H0 
1SHE 
ISBF 
15C0 


PPTSCR 
A.OFFH 
SCMFLG 

a.ooh 

PHASE 
SETPHA 
GETPHA 


ScTUP  USERS   INITIAL  PHASE 


ML=HL*6 

hL=hl1j 


HL=HL-5 
=HL-« 
HL=HL-3 


DECEMBER  1977 


INTERFACE  AGE  169 


SOFTWARE  SECTION 


SOFTWARE  GAMES 


970 
971 
972 

1   AUTO  PILOT  VICTIM  MOVE  DIRECTION     VS     NFI8HB0R  TARLE 
1   TABLES  ANO  ASSORTEO  CONST ARTS 

A            0007            ADDSC     109B             ALIVE  14F0 
ASCOE     1104             AUTO       12BC            8  0000 

ASCBM 
BANG 

10EC 
14C2 

973 
974 

15Cb 

01 

MRTRt  :      On                I                                 1    turn   DTI  nT  uaolimr 

8ANG4     1494             BIAS       0000             BIGCT  1128 
BIGTW     15E3             BINO       0000   •         BLANK  0020 

BIGON 
BLKCH 

15E2 
153" 

975 
97ft 

15C7 

15CA 

C00102 
C10204 

NRTB2  '• 

DO 

SUHL .1.2 
SUBL*1.2.4 

1   DTRECTION  VS  NEIGHBOR 

BLKEH     153P            BMTPH     1077            BOOM  002B 
BUMP4     1SBB             BUMP6     15B9             C  0001 

BOROE 
CHAR6 

00AO 
1022 

m 

979 

16C0 
1503 

01040B 
■401020 

on 
no 
OB 

1.4.8 

LFNL* 1 »  fl . 1  OH 
LENL.10H.20H 

CHAHL     001C             CHARS     181E             CHKBM  10D4 
COMP       1231             CONTR     1613            CONVE  13F8 

CNTOE 
COUNT 

1  122 

i5rF 

98] 

150V 

FF40B0 

UP 
on 

LfNL-l.20H.40H 

CTLPT     1610            0            0002            DEAD  004F 
0EC4       15C1            0EC5       15C0            OIE  1090 

DEC  3 
OOTRA 

15C2 
1  167 

985 

15PC 

BFBO 

un 

SunL-1 .HOW 

DOWN       125F            OTV         CCOO            E  0003 
ENOCH     183A            EQUAL     12F7            ESC  1295 
ETV        0000            FBORN     11C3            FINO  1514 

EMPTY 
ESC1 
FINOE 

LOOB 

1291 
139« 

M9 

ISO) 

ou 

lctr: 
count: 

OR 
OP 

B 

o 

1   LOOP  COUNTER 

FINOI      1337             FINEG     1402             FISH  002A 
FISHT     139E            FNDEA     1512            FOUND  123C 

FISHE 
FRATF 

102F 
ooou 

967 
9Hfl 

istu 
ISC1 

OOOU 
00 

rptr: 

B I  GONE 

on 
on 

0.0 
0 

1  RANDOMIZER 
»   CYCLE  COUNT 

FRWAK     13CO            FTABL     1876            FTRK  0049 
OCT         12B7            GETPH     10B6            GIVBO  10CA 

FWD 

GOOOC 

1  360 
1606 

989 

990 

1st  3 

ISC« 

000000 
53434F52 

bigtwo: 
scrmsg: 

DO 

on 

o.n.o 

•SCORE 

1   2MQ.   THIRO  A«IO  «TH  OIGI 

GOTOI      10F5             GOTFI      1152             GOTNU  121A 
H            0004            HALT       12B8            HITBO  14H0 

GOT  w* 
INOAT 

1331 
nnn 

990 
99  1 

15t* 
15EC 

452" 

202U202U 

OB  ■ 

on 

INPUT     1249             INSTA     0000             JUMPS  1B00 
L            0005            LBONU     160F            LCTR       I 5DE 

KILL 
LEFT 

14F1 
126" 

99  1 

LfiFO 

202U303" 
202U2D2U 

LEFTC     10C1             LENL       0040            LL  1?7B 
LNEWF     160B            LOOK       1519            LOOP1  1353 

LMINS 
LR 

160* 
127^ 

991 

15FB 

2020 

•PHASF 

LSIOE     1609            LSRNG     160R            LSTRK  160t 
LTRAC      1600             M             0006             MAINL  100A 

LTIME 
MARKE 

160C 
005" 

99? 

16»-E 

452U202U 
202020 

MAXFI      001A             MONIT     B800             MOROE  1502 
MOVtl     11C7            MOVEL     1461             MOVER  1300 

MORSC 

10A0 
1  452 

993 

160b 

scrflg:  or 
gooocal:  or 

OFFH 

WIOTH  -? 

1   SCORF  Fl  AG 

1   LOCATION  TO  MoVF  PASS 

MOVHl      127A             MOVIN     12FB             MOVPH  1048 
MP1          1020             MRATE     0001              HHP  1  134P 

NBR2 

1470 
1  305 

999 

jJS5 

0  0 

phase :  np 

1  00 

1   CURRENT  PHASE 
1   BIRTH  RATE 

TO  OFT  PFW 

NBR3       138C            NHTB 1     15C6            WBTB2  15C7 
NLINE     0010            NOFIN     152B            NOFIS  I50B 

NEWFI 
NONflR 

1  190 
1377 

Q97 

1609 

01 

lsioe: 
lmins: 

OH 
DM 

20 

1   NO  SIOFS  FISH  FMFRGF 
»    MINIMUM  SPFFU 

N0T9       1100            NOTRA     1169            NOTRK  0041 
NXTEN     1390            NXTRO     1550            ONE  0001 

NOT2F 
OPPOS 

1115 
1470 

999 

160B 
160C 

50 
28 

lsrng: 
lti«e: 

0!' 

OH 

2flH 

1    TIMF  OF  EXPLOSION 

PADSI      1568             PHAMS     15FA             PHASE  1607 
P0S2       1444            PRTSC     159E            PSW  0fl«6 

POSt 

143H 
1200 

1001 

long 

01 

LTRACK I 

f,n 

1 

1   PERCFNT  OF  TMACKFRS 
•   HOW  OFTFN  TOACKTNG 

RAN01     11E5            RAN02     1207            RAN03  UEA 
ROA         0001             REST A     1000            RETUR  123A 

RIGHT 

tics 

100  J 

160* 

00 

L BONUS: 

ctlptr: 

OB 
OW 

n 

CONTPOL 

f  BONUS  SCORF 

1    ADDRESS  TO  CURRENT  f 

ROTAT     1310            RPTR       15E0            SCORI  1000 
SCRCT     J 103            SCRFL     1605            SCRMS  1SF6 

SCOBS 
SO  I  RE 

no20 
I  CM 

inub 
1005 

1612 

16 

on 

22 

0»TBOL  TABtF 

SETMO     1550            SETCO     10C3            SFTOI  1463 
SETHH     103F            SETSI     1560            SETUP  1534 

SETFt 
SP 

1  109 
000ft 

loot 

1  PHASE 

CONTRO 

-  TA»LE 
BIRTH  B 

"IN         RAMRF       TIT  * 

STOP       1085            STRIN     1B3B            STV  0000 
SUBLO     1330             TOPS       1212             TRACK  1410 

SUBL 
TRKl  I 

nocn 

1467 

1010 

1613 

"*0ni02»>" 

CONTROL 

:  on 

RATF  SIDES 

SPFFO     SPEFD       FXMLOoF  TR«FR< 
2H.       60H.         SOHi  10. 

ToACM'ir. 

T 

TRPMA     1069             UL            1269             UP  1255 
USER       121D            VOIRE     1873  •         VF AST  00»7 

UP 
VHIT 

126E 
19BE 

1010 
1011 

161  / 
161U 

300*0132 
4801265C 

nn 

04pM,  i, 

26H.       5CH.         30H>  ?0. 

SO 

75 

VIC' I     0050             VMAXS     0017            VMOVE  12C7 
WAY3       130F             WIDTH     0040             ZERO  0030 

VOVM 
0AY1 

>0?« 
'  322 

LOU 
LOIS 

1012 

161F 
1623 
1627 

3014044H 

50012466 
2C1E0764 

I150H.  1, 

?«H.        SBH.          2CH.  3<l. 

PROGRAM  OBJECT  CODE 

LISTING 

1013 

16211 

5B01225-. 

nn 

058H.  1, 

22H.        54H.         2CH.  40> 

10. 

125 

:  |nmooro^ri.uo«ri>3piiiinL034j52i  7oi«?^«-(-f**> 

1013 

101*4 

L014 

162F 
1633 
163/ 

2C2B0A7D 
60022050 
2832009b 

on 

060H.  || 

20H.        50H.          2BH.  50. 

13. 

1KO 

IL0l0IO004rtA2n|ntscO9Olo3AOS16M7F4f 7l?tl73 
!  l0102',nOCDllJl?rD2<'l  ICD^61  I?l7ni«06IBC*t  636 

1015 
1015 
1016 

lnih 

1017 

163B 
L63F 

164  3 

16*0 

6B021E4C 
2B3C10AF 
70021C48 
244613C8 
7802UU  <4 

0B 

00 

O6BH1  2. 
070H.  2, 
07BH.  ?. 

lfHi        ucii,          20H.  60. 
1CH>        4SH.          24H.  70. 
1AH.        44H.           24H.  BO. 

16. 
19. 
22" 

175 

200 
226 

:  101l)3noocnul  1  ^FlCDM915CJObC?8E10e  5nAJ021F? 
I  101  04000C6CF  4F  1  If  n  lSPhil/M  AF600  77M2306C209 
:  101  06nn0'4'>l  U  7or(,30  32rHt.F[)6  300  '0  70  7160n5F60 
:  Inlll6n00?»  I"  161  91  lUBlol'6nH7F  12251  30SC269E4 
:  101070nolnJtnn  321  M6C93An716Ff  n9C0.5C32»7«»4 

1017 

1011 
101ft 
1019 
1019 
1021) 

1  6*4F 
1653 

1657 

1«,5H 
165F 

246U16E1 
800W1BWU 
205A19F* 
B80«163C 
206W1CFF 

no 

OH 

060H«  4, 
OBBH.  4, 

1HH,         40W.           ?0H.  OO. 
16H.        3CH »          20M.  100. 

25. 
20. 

250 
255 

:  lniUHnnni6(.D3r  lOdt  lCO"49l2FESni)OfF390nU679 
:  ini0900030320"'I6CO3FinL93A07163C''721F4LF2F 
:  1010AnoOCnUUlnn5C?AOini'l  74  1056255FC0F0  1  3B3 
I  10lOh0003AObUBAC2U4lO»-EOIC2Cl  103FJECn  3f  6 
1  10lOC000in3LO|  V0Mb3AUF164721F4CFC0FC1030 

1021 
102? 

0  0  5)) 

BOO* 

MARKED 
FRATE 

FOli 

6HH 

: tOI0000005C2CAln3«F  316Ff 14C0C37  71D3A0  31 103 
:  10IOE0003C  320^1  IFF2DCO3E0O320  31  1  7FFE2nC2ni 

1023 
102* 

000  1 

MRATE 

rij'l 

1 

•   SPEE"  CONTROL  FOR  mqvFmfnT 

:  1010FOOOF6103f,^lC<>l-E3«iC2001  1  3b302BC  3EC  1 061 
:  101 100003C  ''CO037OE20CA221 IFF30C2I51 1 367B 

1025 
1026 

1  I/O 

CONTROL 

PARAMETERS 

:  101 1  in00392Hf  \04  1 1  307  7hE30C02H3E20BEO23C7 

1027 
102H 

0001 
00U1 

ROA 

EW 

1 

1    INPUT  STATUS  HJT 

1 

:  101 13000233HCn?33ML93AUBlbCDF211»-F01C03E6J 
:  101  1400004COE21  lFr  (I0C0LOFC14  7CB7C2521  1  'P6A 

102') 
10  30 

ooou 

INSTAT 

KQU 

1 

0 

1    INPUT  DATA  pORT 
1    TNPUT  STATUS  PORT 

3 

1 10U5000B7C8 3^012 33E64CPE21  1473A0D16B0U226 
:  101  16000671  1  364  I C  369)  1  .*64923  3A0B 16CDE2 1 196 

1031 

1032 
1033 

0000 
MOO 
ohm  i 

FTRK 
MONIT 

FOU 
FOU 
EOU 

49H  1 
OBBOHH 
41H 

FISH  IS  TRACKING 
1  MONITOR 

»   FISH  DOES  MOT  TRACK 

:  101 170004 73A0 A  I68P  772B2B77COBC  1  5t  63A0<»162E 
:  101  18000COE21  1FE03CAB91  1FF02CAAC1  1FFQ.1LABA 
1  101  190009F1 106C03F3E21'»OCF  1  1  0 1  00C  3C  31 1  "67F 
:  101  lA000403t3F214nCClli»100C3C31106FF3EUP50 

1034 
103S 
103n 
1037 

000  1 
0050 

oonu 

VMAXS 
VICTIM 

MM 

':on 

1  TM 
SON 

6U 

»  SPEED 

1   FAST  SPEFD 

1   VICTIM  SYMBOL 

1 101 1H000213ECC1 14000C3C 3110601 3EOD2101CC DC 
:  10UC00011'400nCOE?ll3C1930C2CMlEnEllAFEFE 
! 101 1OO0020C Apoi 12B2H364FC«70237223733E2A94 

103H 
1039 

ooou 

0020 

LENL 
WIDTH 

TQII 

64 
20H 

1   WIDTH  OF  PIAYING  SCRFE'i 

! 101 1E00012C9C5E5472AE0150F0B7C0FAC0F0FACFO 
!  101  lFO000FADOFOFOFtEOlE6012'»B56FODC2EAU49 
!  1012000022E 0157C86677H6FB0n80207127CBOU24A 

1040 

mm 

oor  U 

SCORSP 
BIAS 

ron 

ron 

DC  OH 

•    AOOEO  TO     MOVF  UP  ONF  L 
1    BIAS-=0  FOR  PPOCESSOR  TECH  1 

1  YMOIIH 

I  10121000E511BpOAlA129OC31212ElClC9DB0nt677 
: 10I2200001C8CD49122B3601CDBC15E5211E1006BB 
• 101230001CHECA3C122305C231 12E1C93F1C90E615 

104  1 

10*4U 
10M6 

lnnh 

oo.'o 

on 

ooou 
onui 

ZERO 
BINO 
ONE 

EOU 
EOU 
i-  on 
EQU 

•   •   ♦  Rt< 

■  0.  MH 
1 

S    1    BLANK  CHARACTFR 
S    •   CHARACTER  '0« 
f   BINARY  7ERO 
1   RINARY  ONF 

! 10I24000FE26106F5E2356F BE9OB00E601CA491261 
: 10126000DB01E67FC93ECOC37A123E01C37A123E6B 
:10I2600040C37A123EFFC3'A123EBFC37A123EC11B 

io<ta 

VSYM 
OEAO 

EOU 

04FH 

S         1   VICT|M»C  SYMBOL  IBFLl 

:  I0127000C3  7A123E41C37A123E3FE1BECA8412  775E 
M01260002B3617C92R3607C9E13600C9E1 3  A  05 1606 

inxo 
1050 

0021) 
002A 

MOO- 
FISH 

EOU 

i- OH 

EOI 

'••♦nt 

1   COLLISION  T.'OOCATOP 
S          1   FXPLOSION  SYMBOL 
S           r    PIRANHA  SY«"»Ol_ 

1 101290002F320S16C9U 122181 13B102100CC1 A  1350 
:i012A000FFFFCA00101-600  7723FE2OC29E12COH7B6 
:1012B00012362023C39E12C04912FE1BCA00100213 

1051 
1052 
1053 

On  «l) 

ccou 

00  10 

BOROER 
OTV 

NLINES 

EOl 

FOI 

roi 

OAOH 

ocrnnu 

16 

«    BORDFB  fHAHACTro 

f   LOCATION  OF    IK  64X16 

1   NUMPFR  OF  OTV  DISPLAY 

nrcoo 
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170  INTERFACE  AGE 


DECEMBER  1977 


MICROCOMPUTER 


MICROPROCESSOR'S 


F-8 
Z-80 
Z-80A 

CDP1802CD 
AM2901 
6502 
6800 
8008-1 
8080A 
TMS-9900TL 

6800  SUPPORT 

6810P 
6820P 
6828P 


19.95 
25.00 
35.00 
24.95 
22.95 
12.95 
19.95 
8.75 
15.95 
89.95 


6834P 
6850P 
6852P 
6860P 
6862P 
6880P 


4.95 
8.00 
11.25 
16.95 
9.95 
11.95 
14.95 
17.95 
2.70 


Z80  SUPPORT  DEVICES 

3881  12.95 

3882  12.95 

F-8  SUPPORT  DEVICES 


3851 
3853 


14.95 
14.95 


DYNAMIC  RAMS 


1103 

2104 

2107A 

2107B 

2107B-4 

TMS4050 

TMS4060 

4096 

4116 

MM5270 

MM5280 

MCM6605 


1.50 
4.50 
3.75 
4.50 
4.00 
4.50 
4.50 
4.50 
42.00 
5.00 
6.00 
6.00 


CHARACTER 

GENERATORS 


2513  UP 

251  3  DOWN 

2513  UP  (5v) 

2513  D0WN(5v) 

MCM6571 

MCM6571A 

MCM6572 

MCM6574 

MCM6575 


6.75 
6.75 
9.95 
10.95 
10.80 
10.80 
10.80 
14.75 
14.75 


PROM'S 

1702A 

2704 

2708 

2716 

3601 

5203AQ 

5204AQ 

6834 

6834-1 

82S23B 

82S129B 

8223B 


5.00 
15.00 
20.00 
38.00 
4.50 
4.00 
6.00 
16.95 
14.95 
4.00 
4.25 
2.70 


8080A  SUPPORT  DEVICES 


8212 
8214 
8216 
8224 
8228 
8238 
8251 
8253 
8255 
8257 
8259 


3.95 
9.95 
4.50 
4.95 
8.75 
8.00 
12.00 
28.00 
12.00 
25.00 
25.00 


STATIC  RAMS  1-24 


21L02 
21L02 
21L11 
1101A 

2101-  1 
2102 

2102-  1 

2111-  1 

21 12-  1 
2114 
31L01 
3107 
4200A 
4804/21 14 
5101C-E 
74C89 
74S201 
7489 
8599 
9102BPC 


(450} 
(250) 


1.50 
1.95 
4.25 
1.49 
2.95 
1.25 
1.50 
4.00 
3.00 
17.95 
2.50 
3.95 
12.95 
17.95 
11.95 
3.25 
4.50 
2.25 
1.88 
1.65 


25-99 

1.40 
1.80 
4.10 
1.29 
2.75 
1.15 
1.30 
3.50 
2.80 
16.95 
2.35 
3.70 
12.50 
16.95 
11.25 
3.05 
4.30 
2.10 
1.75 
1.45 


100 

1.25 
1.50 
3.95 
1.10 
2.60 
1.00 
1.15 
3.25 
2.69 
16.50 
2.00 
3.25 
11.95 
16.50 
10.25 
2.85 
4.25 
1.90 
1.60 
1.30 


KEYBOARD  CHIPS 

AY5-2376  13.95 
AY5-3600  13.95 


UART'S 

AY5-1013A 

AY5-1014A 

TR-1602A 

TMS-601 1 

IM-6402 

IM--6403 


5.50 
8.95 
5.50 
6.95 
10.80 
•10.80 


FLOPPY  DISC  CONTROLLER 

1771 B  55.95 
1771B-01  59.95 

SHIFT  REGISTERS  STATIC 

251 8B  3.95 

2533V  2.00 

TMS3002  1.00 

TMS3112  3.95 

MM  5058  2.00 


MISC.  OTHER  COMPONENTS 


NH0025CN 

1.70 

P-3408A 

5.00 

NH0026CN 

2.50 

P-4201 

4.95 

N8T20 

3.50 

MM-5320 

7.50 

N8T26 

2.45 

MM-5369 

1.90 

74367 

.90 

DM-8I30 

2.90 

DM8098 

.90 

DM8131 

2.75 

1488 

1.95 

DM-8831 

2.50 

1489 

1.95 

DM-8833 

2.50 

D-3207A 

2.00 

DM-8835 

2.50 

C-3404 

3.95 

SN74LS367 

.90 

SN74LS368 

.90 

KIM 


KIM-1 

6502 

6520 

6522 

6530-002 

6530-003 

6530-004 

6530-005 

USRT 

S-2350 
WD1671B 


245.00 
12.95 
9.00 
9.25 
15.95 
15.95 
15.95 
15.95 


10.95 
29.95 


WAVEFORM  GENERATOR 

8038  4.00 
MC4024  2.50 
566  1.75 


TV 

Game  Chip 

TMS1955NL 

Now  Only 
$10.95 


PerSci  DISK  AND  CONTROLLER 

Use  the  PerSci  Disk  and  Controller  now  with  the 
Info  2000  Adapter  for  the  S-100  Bus. 

INFO  2000  "SPECIAL" 

(includes  Model  277  Dual  Drive,  Model  1070 

Controller,  Case  with  power  supply  and  fan, 

and  cable)  $2,150 

Model  277  Dual  Diskette  Drive  $1,130 

Model  1070    Controller  $740 

Slimline  case  with  power  supply  and  fan  $280 

Adapter  for  the  S-100  Bus  (Kit)  $120 


JADE  PARALLEL/SERIAL 
INTERFACE  KIT 

$124.95  KIT 


JADE 

VIDEO  INTERFACE  KIT 

$89.95  KIT 


8K  STATIC  RAM  BOARD 


ASSEMBLED  &  TESTED 


250ns. 
350ns. 
450ns. 


1 9ft95 
189.95 
$169.95 


*  WILL  WORK  WITH  NO  FRONT  PANEL 

*  FULL  DOCUMENTATION 

*  FULLY  BUFFERED 

*  SIOO  DESIGN 

*  ADEOUATELY  BYPASSED 

*  LOW  POWER  SCHOTTKY  SUPPORT  ICS 


KIT 


250ns. 
350ns. 
450ns. 


169.95 
1139.95 
$129.95 


IMSAI/ ALTAIR 


S-100 


COMPATIBLE 


JADEZ80 

KIT 

-with  PROVISIONS  lor 

ONBOARD  2708  and  POWER  ON  JUMP 

$135.00  EA.  '2MH2> 
$149.95  EA.  <™»z> 

BARE  BOARD  $35.00 


I  MSA  I /ALTAIR 


COMPATIBLE 


S-100 
JADE  8080 A  KIT 

-WITH  EIGHT  LEVEL  VECTOR  INTERRUPT 

$110.00  KIT 
BARE  BOARD  $35.00 


Computer  Products 


5351  WEST  144th  STREET 
LAWNDALE,  CALIFORNIA  90260 
(213)  679-3313 

RETAIL  STORE  HOURS  M-F  9-7  SAT.  9-5 
Discounts  available  at  OEM  quantities.  Add  $1.25 
for  shipping.  California  residents  add  6%  sales  tax. 

CATALOG  FREE  WITH  $10.00  ORDER 


DECEMBER  1977 


CIRCLE  INQUIRY  NO.  98 


INTERFACE  AGE  171 


Every  computer 

needs  a  ROM  ,  . 

"  so»do  you ! 


Computers  Challenge  America's  Cup  by  Eben  Ostby  □  A  Beginner's 
Guide  to  Peripherals:  Input /Output  Devices  Your  Mother  Never  Told 
You  About  by  Leslie  Solomon  and  Stanley  Veit  □  Computer  Country: 
An  Electronic  Jungle  Gym  for  Kids  by  Lee  Felsenstein  □  The  Best  Slot 
Machine  Game  Ever  by  Tom  Digate  □  The  Micro  Diet:  Better  Health 
through  Electronics  by  Karen  E.  Brothers  and  Louise  L.  Silver  □  Come 
Closer  and  We  Won 't  Even  Have  to  Talk  by  Avery  Johnson  □  The  Kit  and  I, 
Part  Four:  Testing,  Testing  by  Richard  W.  Langer  □  Computer  Models 
in  Psychology  by  Joseph  Weizenbaum  □  Micro,  Micro  on  the  Wall,  How 
Willi  Look  When  I  Am  Tall?  by  Stuart  Dambrot  □  Copycat  Computer  by 
Tom  Digate  □  Talk  Is  Cheap  by  Hesh  Wiener  □  Project  Prometheus: 
Going  Solar  with  Your  Micro  by  Lee  Felsenstein  □  BASIC  from  the  Word 
GOTO  by  Eben  Ostby  □  Chipmaker,  Chipmaker,  How  Does  Your  Crystal 
Grow?  by  Sandra  Faye  □  The  Kit  and  I,  Part  Three:  Personality  Plus  by 
Richard  W.  Langer  □  Make  Me  More  Music,  Maestro  Micro  by  Dorothy 
Siegel  □  Wings  in  Wind  Tunnels:  Computer  Models  and  Theories  by 
Joseph  Weizenbaum  □  What  Is  a  Microcomputer  System?  by  Leslie 
Solomon  and  Stanley  Veit  □  Maintaining  Your  Micro  by  O.S.  (The  Old 
Soldier)  □  Time  Sharing  on  the  Family  Micro  by  Barry  Yarkon  □  The 
Wordslinger:  2200  Characters  per  Second  by  Stuart  Dambrot  □  Light 
Fantastic:  The  Kinetic  Sculpture  of  Michael  Mayock  by  Tom  Moldvay 
and  Lawrence  Schick  □  From  Bombs  to  ROMs  by  Lavinia  Dimond  □ 
Guard  against  Crib  Death  with  Your  Micro  by  Jon  Glick  □  Home 
Computers:  The  Products  America  May  Never  Know  It  Needs  by  Martin 
Himmelfarb  □  Putting  Two  and  Two  Together  by  Tom  Pittman  □  The 
Wonderful  Dreams  of  Dr.  K  by  Hesh  Wiener  □  The  Kilobyte  Card: 
Memories  for  Pennies  by  Thorn  Veblen  □  The  Unlikely  Birth  of  a 
Computer  Artist  by  Richard  Helmick  □  Scott  Joplin  on  Your  Sci-Fi  Hi-Fi 
by  Dorothy  Siegel  □  Building  a  Basic  Music  Board  by  Eben  F.  Ostby  □ 
The  Compulsive  Programmer  by  Joseph  Weizenbaum  □  The  Very  Best 
Defense  (a  short  story)  by  Laurence  M.  Janifer  □  Chart  Up  and  Flow 
Right  by  Eben  F.  Ostby  □  Computer  Wrestling:  The  Program  of 
Champions  by  Lee  Felsenstein  □  Forget  Me,  Forget  Me  Not  by  Avery 
Johnson  □  PLATO  Makes  Learning  Mickey  Mouse  by  Elisabeth  R. 
Lyman  □  Charged  Couples  by  Sandra  Faye  Carroll  □  Xeroxes  and 
Other  Hard  Copy  off  Your  CRT  by  Bill  Etra  □  The  Kit  and  I,  Part  Two: 
or  Power  to  the  Computer  by  Richard  W.  Langer  □  How  Computers 
Work  by  Joseph  Weizenbaum  □  Personally  Yours  from  IBM  by  Eben  F. 
Ostby  □  A  Payroll  Program  for  Your  Small  Business  by  Robert  G.  Forbes 
□  Memories  Are  Made  of  This  by  Lee  Felsenstein  □  Memory,  Memory, 


The 
computer 
magazine 
for  the  curious 


Every  monthly  issue  keeps  you  abreast  of  the  latest  microcomputer 
applications  for  home,  school,  and  office.  Written  by  professionals 
who  know  how  to  present  microcomputing  in  a  lively,  readable, 
and  understandable  fashion,  ROM  is  fun.  ROM  is  instructive. 
ROM  is  everything  you  ever  wanted  in  a  computer  magazine. 




<T    Look  what  you've  been  missing  without  your  monthly  ROM! 


Plus  columns  by  Ted  Nelson,  Andrew  Singer,  Bill  Etra,  and  A.I. 
Karshmer,  on  Artificial  Intelligence,  The  Future,  The  Human 
Factor  in  Computing. . . .   Plus  practical  software,  listings, 

documentation,  new  peripherals,  interfaces,  games   And 

more,  much  more. 


|  COMPUTER  APPLICATIONS  FOR  LIVING 

ROM  Publications  Corp.  1 
Route  97,  Box  I 
Hampton,  CT  06247  i 

1  Name 

|  Address 

City  State 

Zip 

U.S.A.:  DOne  year  $15  DTwo  years  $28  DThree  years  $39 
Canada  &  Mexico:  Please  add  $2/yr.  additional  postage 
Europe  &  South  America:  Please  add  $12/yr.  additional  postage 
All  other  continents:  Please  add  $24/yr.  additional  postage 
□  Check/money  order  end.  □  Master  Charge  □  BankAmericard 
Exp.  date  Card# 


^Please  allow  4-6  weeks  for  delivery. 


MICRO- 
MARKET 


End  your  video  display  problems 
quickly  with  a  PIXE-VERTER 


The  "original" 

video-to-RF 

converter 

MODEL  PXV-2A 


Available  from 
your  favorite 
computer  store 
or  factory-direct. 


CONVERTS  any  good  TV  RECEIVER  into  a  Top-Notch  VIDEO  MONITOR 
...  IN  MINUTES! 

•  IDEAL  FOR  COMPUTERS,  GAMES.  CAMERAS,  VTR's,  etc. 

•  CONNECTS  DIRECTLY  TO  TV  ANTENNA  TERMINALS. 

•  WORKS  EQUALLY  WELL  ON  "hot"  CHASSIS  SETS. 

•  ACCEPTS  ANY  SIGNAL  from  0.25  to  5.0  volts.  ANALOG  or  DIGITAL. 

•  LOW  POWER  REQUIREMENTS:  -5  volts  :  3rra.  max. 

•  WIDEBANDPASS  permits  optional  COLOR  and  SOUND  operation! 


ATV  Research 


v/V> 


  DIAL  402-387-3771   

13-1  BROADWAY    DAKOTA  CITY,  NE.  68731 


Computer  Mart  of  New  York  Inc. 
118  Madison  Avenue  ★  New  York,  N.Y. 

Microcomputers,  Books,  Components,  Parts 
Authorized  Dealer — Service — Friendly  Advice 
Closed  Monday 

Open  10-6  Tues.-Sat.  STAN  VEIT, 

10-9  pm  on  Thurs.  Storekeeper 
Telephone  (212)  686-7923 


NORTH  STAR  BASIC  PROGRAM 

EACH  SYSTEM  COMPLETE.  ON  DISKETTE 
READY  TO  RUN 

•ACCOUNTS  RECEIVABLE  *  GENERAL  LEDGER 
'  ACCOUNTS  PAYABLE  ■  PAYROLL 

•  SOFTWARE  LOCATOR  *  N.S.  BASIC  TUTORIAL 

•  BUSINESS  STATISTICS  '  BIORYTHM  GENERATOR 

•  WORD  PROCESSING 

'  FED  INCOME  TAX  PREP.  (AVAIL.  1  JAN.  78) 

•  RENTAL  LOCATOR  SERVICE  *  CHECK  BOOK 
BALANCE 

'  INSURANCE  BILLING  1  MEDICAL  BILLING 
ONLY  $25.00  PER  SYSTEM  POSTPAID 
EQUIPMENT  REQUIRED.  SINGLE  DRIVE. 
8  K  FREE  MEMORY.  PRINTER  OPTIONAL 
AJA  SOFTWARE 


SOFTWARE 

DEPT.  II  p.o.  BOX  2528 
ORANGE.  CA.  92669 


SOUTH  FLORIDA 


Sunny  Computer  Stores,  Inc 


•  ALPHA  MICRO  SYSTEMS, 
MICRO  FILE,  IMSAI 

•  BOOKS,  MAGAZINES,  NEWSPAPERS 

•  FULL  SERVICE 

•  SOFTWARE 

•  WRITE  OR  PHONE  US  FOR  PRICES 
MORE  THAN  JUST  TOYS 

University  Shopping  Center 
1238A  South  Dixie  Highway 
Coral  Gables,  Florida  33146 

(305)  661-6042   


MICRO-MARKET    AD  RATE: 

$50.00  per  column  inch.  Maxi- 
mum of  4  column  inches  per  ad. 
Submit  ads  to  Micro-Market  Ads 
INTERFACE   AGE  Magazine, 

PO  Box  1234,  Cerritos,  CA  90701. 


2708&2716 
E-PROM  PROGRAMMER  KIT 

For  all  Micro's 
Uses11/2  I/O  Ports.  $33. 
Software  Instructions. 

Optimal  Technology,  Inc. 

Blue  Wood  127,  Earlysville,  VA  22936 


Mallory  Computer-Grade  Capacitors 


MFD 

WVDC 

PRICE  PPD 

272,000 

10 

6.00 

180,000 

15 

5.50 

22.000 

10 

2.25 

44,000 

30 

3.90 

2.300 

50 

2.25 

2,000 

15 

1.15 

0.001 

1KV 

10/$  1 

50c  handling  on  orders  under  $2.25 

The  Electric  Trading  Company 

P.O.  Box  492,  Kennesaw,  GA  30144 


t 


PROTECT  VALUABLE  EQUIPMENT 

Lightning  and  heavy  machinery  often  create  AC 
power  line  surges.  Extensive  equipment  damage 
may  result.  Suppressor  absorbs  surges,  protect- 
ing delicate  equipment.  Sh-h-M!  Built-in  filter 
greatly  reduces  power-line  hash  for  "whisper" 
operation.  Used  in  processor,  teletype,  power  sup- 
ply, peripherals. 

ELF/T-10  10  amp  Supressor/Filter  $17.25  ppd. 
ELF/T-3    3  amp  Supressor/Filter        $14.25  ppd. 

ELECTRONIC  SPECIALISTS,  INC.,  Dept.  1F 
171  S.  Main  St.,  Natick,  Mass.  01760 


ELECTRONIC 
DISCOUNT  SALES 

138  N.  81st  St.,  Mesa,  Arizona  85207 

TIL 


IJ1JLULLLI 


2708  EPROM  BOARD 

"S-100  bus  compatible  "Optional  wait  states: 
none,  one,  or  two  (selectable  with  plug-in  jumpers) 

*  *Epoxy  board  with  plated  thru  holes  (double  sided) 
"Address  any  one  of  8  different  8K  blocks  or  any 
one  of  16  different  4K  blocks  *  'All  sockets  provided 
"Gold  plated  connectors  "On  board  regulation 
(heat  sinked)  "Convertible  for  use  w/2716  EPROMs 
"Complete  instructions. 

ASSEMBLED  &  TESTED  (w/o  EPROMs)  $59.95 
COMPLETE  KIT  (w/o  EPROMs)  $49.95 
BARE  BOARD  W/INSTRUCTIONS  $35.95 

COMING  SOON:  S-100  bus  compatible  —  Phase  en- 
coded cassette  interface  with  programmable  serial 
port:  dual  recorder  Tarbell  or  K-C  method  supported 

*  *  '2708  programmer. 

Write  for  FREE  Catalog  containing  many  other  items 


KIM-1  $245 

SPECIAL  —  includes  power  supply 

Immediate  Delivery 

KIM  4-part  harmony  music  pkg  $35 

4.5  amp  KL  Power  Supply  +  5V,  +  12V  $29 

Write  for  list  of  KIM  accessories 

A  B  Computers 

P.O.  Box  104,  Perkasie,  PA  18944 


6800  SOFTWARE 

CROSS  ASSEMBLER  — Standard  Motorola  format. 

Written  in  FORTRAN  IV  for  CYBER  74  but  will  run  on 

any  machine  with  36-bit  or  larger  word  with  slight 

changes  (instruction  incl.) 

Punched  cards(026)&  Listing  $55.00 

Listingonly  $37.50 

LIFE  — Play  J.H.  Conway's  game  of  life.  Enter  and 
pattern  and  watch  it  evolve! 

POTSHOT— Ballistics  trajectory  game  with  a 
realistic  moving  display.  Every  play  different!  (Re- 
quires SWTPC  GT-61  display) 

POTSHOT  &  LIFE  require  a  6800  with  MIKBUG 
and  2K  of  memory.  Each  includes  full  source  listing 

&MIKBUGformatpapertape  $7.50 

Listing  &  KansasCity cassette  $8.50 

Please  note  our  new  address: 

APPLIED  MICROCOMPUTER  SYSTEMS 

Box  68.  Silver  Lake.  NH  03875 


INDUSTRIAL  QUALITY 
MICROPROCESSOR  CARD  KITS  L 

ALL  +  5V,  STD  41/2x61/2,  22/44  EDGE  CONN  "a 

•4K  RAM  S79.95  «2K  PROM  S79.95  \ 

•Motherboard  $39.95  »4K  PROM  $129.95  ! 

•Keyboard/Display  $89.95  •Digital  I/O  $59.95  « 
•Available  tested  and  in  OEM  quantities  ' 
•Bare  boards,  enclosures,  firmware,  etc.  ! 
Send  $3.70  for  Tech  Manual  (Super  Info!) 

TO:  SILVER  SPUR  : 
ELECTRONIC  COMMUNICATION  CO.  f 
BOX  365,  CHINO,  CALIFORNIA  91710  | 


MICROCOMPUTER  SYSTEMS 
MANUALS  DO-IT-YOURSELF  RE- 
PAIR $5.00.  INTERFACING  ATTY 
OR  SELECTRIC  $3.00  EACH. 
MICRO-INFO  ASSOC.  BOX  849C 
CASTROVILLE,  CA  95012 


VIRGINIA 

come  see  us  for 
PolyMorphic  Systems 
Vector  Graphic 
North  Star 
SOROC  Terminals 

Computer  Junction,  Inc. 

Cloverleof  Office  Park 
304  Turner  Road 
Richmond,  Virgnia  23225 
(804)  276-3209 


POLY-88 

IMSAI 

SEALS 

IMSAI 

IMSAI 

IMSAI 


Sys  2 
22  Slot 
8KSCZ 

VIO 
VIO-C 

MIO 


S550 
$600 
5250 
$162 
$276 
$166 


Check  our  prices  on  your  needs.  We  will  not  be 
UNDERSOLD! 

AAAA  Computer  How's 
1477  Barrington,  Suite  17 
W.  Los  Angeles,  C A  90025     (21 3)  477-8478 


COMPUTER  HOBBYISTS! 
Nationwide  Classified 
Advertising  Newsletter 
Buy  &  Sell  Hardware  &  Software 
new/used/unique/low-cost 
$3.75  for  18  issues. 
Free  sample  issue  on  request. 
ON_LINE  Newsletter 
24695  Santa  Cruz  Hwy,  Loe  Gatoi,  Ca.  95030 


•  SWTPC    PR-40  OWNERS* 


WE  HAVE  YOU  COVERED! 

ONLY  $19.95  PLUS  $1.50  SHIPPING 

(CALIF.  RESIDENTS  ADD  6Z  SALES  TAX) 

PARSEC  ELECTRONICS 

P.O.Box  A82327;San  Diego, C A.  92138 
(714)  276-3255    Order  by  Phone  or  Mail 

BankAmericard  &  Master  Charge  Accepted 
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WANTED:  Cromemco  TUART,  TV 
Dazzler,  Seig  League  CRT,  3-Pertec  flop- 
py dual.  Larry  Johnson,  P.O.  Box  27207, 
Houston,  TX  77027. 

FOR  SALE:  Oliver  papertape  reader 
$75.00,  PolyMorphic  VTI  64  video  board 
$190.00,  IMSAI  audio  cassette  interface 
board  $50.00.  Practically  unused.  J. 
Williams,  2415  Ansdel  Ct.,  Reston,  VA 
22091. 

Digital  Equipment  Corp.  DK8EP  Pro- 
grammable real-time  clocks  $395.  Other 
PDP8e  modules  for  sale  or  trade.  Free 
list.  Want  8K  core  or  any  other  DEC 
peripherals  or  components.  K2DCY.  T.  B. 
Perera,  11  Squire  Hill  Rd.,  N.  Caldwell, 
NJ  07006. 

FOR  SALE:  North  Star  Floppy  Disc  Kit, 
brand  new  and  unassembled  $575.  SWTP 
6800  computer  with  16K  of  memory,  ex- 
tra serial  interface  and  two  parallel  inter- 
faces worth  over  $800,  sell  for  $700. 
AC-30  cassette  interface  $70.  IVC  600 
color  video  tape  recorder  with  manuals, 
works  great  $500.  Write  Tim  O'Hare,  1211 
Santa  Clara  Ave.,  Alameda,  CA  94501, 
(415)  523-7396  evenings. 

FOR  SALE:  Keyboard  P.C.  board  (7"x16") 
takes  up  to  102  cherry  switches  or  can 
be  hard  wired  to  any  switches,  ASCII  out- 
put can  be  changed  to  any  other  code 
with  a  1702A,  with  schematic,  layout, 
parts  list,  modifications  for  different  op- 
tions, only  $6.00,  $1.00  postage.  Also 
8008,  6501  SWTPC  boards  (6800),  misc. 
parts  and  hardware  goodies.  Send  SASE 
for  complete  list.  Ron  Angstadt,  Rd#3, 
Box  281,  Kutztown,  PA  19530. 

WANTED:  Manuals  &  Schematics  for 
Olivetti  P-652  minicomputer  and  peri- 
pherals. Interested  in  used  P-652  peri- 
pherals. Send  list  and  requirements  to 
Mr.  Williams,  P.O.  Box  144,  Savannah, 
TN  38372  or  call  (901)  925-9071  days. 

APPLE  I  owners.  Starting  Apple  I  library 
for  software  and  hardware.  If  interested 
write  Joe  Torzewski,  51625  Chestnut  Rd., 
Granger,  IN  46530. 

SALE  OR  SWAP:  Processor  Technology 
2KRO  EPROM  board  (1702  or  5203) 
$60.00.  IMSAI  PIC-8  priority  interrupt- 
programmable  clock  board  $100.  Poly- 
Morphic Systems  VTI-64  video  board,  16 
lines/64  chars.  &  graphics  $200.00.  Na- 
tional Multiplex  2SIO(R)  I/O  board,  tape 
controller  system  $160.00.  NEC  PD3FZD 
floppy  disc  controller  chip  with  manual 
$50.00  (new).  Mostek  MK4096-P-16  (4096 
x  1  bit  dynamic  RAM)  300  ms  access 
time,  425  ms  cycle  time,  new  $4.00  each. 
Above  boards  all  working  &  socketed 
with  manuals.  All  items  are  for  sale  or 
swap.  A.  H.  Nicolella,  1610  So.  Iseminger 
St.,  Philadelphia,  PA  19148,  (215) 
468-4338. 


WANTED:  Early  INTERFACE  AGE 
magazines,  Vol.  1,  Issues  1,  2,  3,  4,  8.  Ron 
Sanecki,  493  So.  Pine  Ave.,  So.  Amboy, 
NJ  08879. 

MICRODATA  REALITY:  Are  there  any 
other  computer  hobbyists  using  this  sys- 
tem? If  so,  I'd  like  to  say  hello,  swap 
notes  and  programs,  etc.  Would  also  like 
to  know  where  to  buy  a  4-  or  8-way  video 
terminal  interface  card  and  other  peri- 
pherals for  Microdata  Reality  (Model 
1600  cpu).  Jack  Hardman,  140  Forest 
Ave.,  Glen  Ridge,  NJ  07028,  (201) 
429-8880. 

FOR  SALE:  Sphere  330. 20K  memory,  6800 
CPU,  CRT  &  interface  for  cassette,  key- 
board, EPROM  operating  system:  editor, 
mini-assembler,  debug.  $1200.  John 
Nestor,  Rt.  1,  Box  166,  Chelan,  WA  98816. 

SUPER  DEAL:  Syner  Data  Beta  ASCII  I/O 
terminal.  Features  variable  pin  feed 
platen  (26  to  132  cols.),  up  to  6-part  car- 
bon forms  capability,  quiet  operation  at 
10,  15,  or  30  cps,  local/RO/MDX/FDX 
modes,  odd/even/marking  parity  select, 
microswitch  keyboard,  Univac  Model 
0179  printer,  all  common  TTL/DTL  ICs, 
full  maintenance  manual,  user  manual, 
and  enlarged  circuit  diagrams,  spare  ink 
roller,  and  a  wealth  of  spare  parts,  suffi- 
cient P.S.  and  room  for  micro  in  beautiful 
pedestal  base  cabinet.  Has  been  totally 
rebuilt,  adjusted  and  lubed  and  is  in  top 
shape  both  mechanically  and  physically. 
With  paper  supply  basket,  $695  (negoti- 
able). Neil  Ferguson,  116  Woodland  Cir- 
cle, Arlington,  TX  76013,  (214)  265-9054 
evenings. 

WANTED:  Computer-oriented  commod- 
ity system  analyst  —  have  developed  ter- 
rific system  that  takes  too  much  time. 
Direct  Planning,  60  E.  42nd  St.,  NY,  NY 
J0017. 

FOR  SALE:  Program  to  calculate  1977 
Federal  Income  Tax.  Three  segment 
FITA  will  run  under  4K.  Single  segment 
FIT  will  run  under  8K.  Formatted  to  fill 
out  form  1040.  Send  $14.55  for  copy  of 
source  listings  and  user  instructions.  C. 
R.  Lufkin,  315  Dominion  Drive,  Newport 
News,  VA  23602. 


FOR  SALE:  New  iCOM  micro-floppy  disc 
system  with  1  drive,  controller  board, 
and  full  software.  Including:  BASIC, 
Assembler,  and  Editor  on  disc.  Complete 
system  ready  to  run.  Only  $695  (Total 
factory  assembled  and  tested).  Write:  E. 
Lipps,  205  Chautauqua,  Pacific  Pali- 
sades, CA  90272  or  call  (213)  393-0449 
days,  (213)  454-7690  eves.  Ask  for  Eliot. 

WANTED:  Information  on  using  the  Bur- 
roughs video  display  terminal  offered  by 
Meshna  Surplus.  Anyone  who  has  hooked 
one  up  to  their  Altair  or  Imsai  I  would  like 


to  hear  how  you  did  it.  Call  or  write  James 
Burnham,  466  W.  Washington,  Apt.  86,  El 
Cajon,  CA  92022,  (713)  440-2281,. 

FOR  SALE:  Flexowriter  $195.00;  Tally 
Tape  punch  w/power  supply  and  CPU 
$165.00;  Double  pen  Chart  Recorder 
$75.00;  F.O.B.  J.  Weaver,  16255  S.W.  82 
Ave.,  Miami,  FL  33157,  (305)  238-4837 
(would  consider  trade  for  microcomputer 
related  items). 

SELL  OR  SWAP:  4K  x  16  Nova  memory 
boards  (4)  $300.00  ea.  Cypher  Mod.  85H, 
9  tr.  tape  drive  with  Nova  controller  and 
manuals,  $1000.00.  Need  Nova/Ampex 
TMZ  9  tr.  tape  drive,  Hi-speed  paper  tape 
reader,  and  6012  CRT  terminal.  Also, 
complete  Mark-8  microcomputer.  Fully 
socketed,  working  with  manuals, 
$200.00.  Percom  CI-810  Cassette  Inter- 
face $50.00.  Bud  Hayward,  4  Irving  PI., 
Pikesville,  MD  21208,  (301)  653-9063. 

FOR  SALE:  Okidata  CP  110  Printer 
(prints  up  to  110  characters  per  second) 
with  R5232,  tractor  feed,  bi-directional 
printing  and  on-board  self  test  elec- 
tronics. Less  than  1  year  old.  New  unit 
costs  $1700.00.  Will  sacrifice  for  $850.00. 
You  pay  shipping.  Send  SASE  for  sample 
of  printout.  P.  Grivas,  P.O.  Box  3153, 
Walnut  Creek,  CA  94598. 

INTERESTED?  in  medical  application  of 
computer  technology:  Electrocardiogram 
interpretation  and  details  on  conversa- 
tion, A/D,  D/A,  with  appropriate  interfac- 
ing for  Z80  processor.  Software  on  any 
medical  item,  especially  diagnosis  of  en- 
docrine, ovulation,  disturbances.  Medi- 
caid, Medicare,  3rd  Party  Billing  Soft- 
ware. Business  Software.  J.  C.  Gibbs, 
M.D.,  C.  A.  Gibbs  Memorial  Health  Ctr., 
75  Harrison  Ave.,  Jersey  City,  NJ  07304. 

FOR  SALE:  Altair  8800a  with  20K  RAM 
and  ASR  33  teletype  (almost  new), 
reader,  punch,  interfaces,  fan,  manuals, 
etc.  8K  MITS  BASIC  on  paper  tape.  Cost 
almost  $4000  new.  Works  perfectly  but 
want  to  build  my  own  now.  Sacrifice  this 
whole  quality  system  for  $2495,  or  just 
$1895  without  the  teletype.  First 
cashier's  check  or  money  order  reserves 
this  powerful  computer  and  teletype. 
Brian  J.  Dowd,  D.D.S.,  1770  Century  Cir., 
N.E.  Atlanta,  GA  30345. 

FOR  SALE:  MCS  6502  resident  assem- 
bler/text editor  (assm.,  tstd).  Produces 
relocatable  object  code  on  tape  and  exe- 
cutable object  in  memory.  17  com- 
mands. 16  pseudo  ops,  18  error  codes. 
Resides  in  less  than  4K  (not  including 
source  file  and  symbol  table).  (0200-1200, 
0400-1400,  1000-2000,  2000-3000,  please 
specify.)  Shipped  preconfigured  for  TIM 
based  systems  but  info  is  provided  to 
modify  for  others.  Supports  two  tape 
decks,  CRT  and  keyboard,  and  printer.  In- 
cludes relocating  loader  program.  HEX 
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listing  and  operators  manual,  $25.00. 
C.W.  Moser,  3239  Linda  Dr.,  Winston- 
Salem,  NC  27106. 

FOR  SALE:  Imsai  8080  with  16K  memory, 
22  slot  motherboard,  $900.  Processor 
Technology  3p  +  s  board  $125.  Godbout 
Software  Board  $125.  Imsai  MIO  Board 
(not  assembled)  $135.  All  boards  com- 
plete with  sockets.  Write  Nenad  Down- 
ing, 4610  St.  Elmo  Ave.,  Chattanooga,  TN 
37409,  (615)  821-6818  or  821-3727. 

FOR  SALE:  Complete  stock  market  into 
on  top  50  stocks  plus  many  others.  Com- 
piled by  myself,  a  market  consultant  for 
years.  Reliable.  On  floppy  disc  or  K.C. 
standard  tape.  Only  $22.50  per  issue  on 
disc  or  $18.50  per  issue  on  cassette  tape. 
Also  many  BASIC  programs  for  simple  to 
sophisticated  analysis.  Herbert  Schildt, 
1007  N.  Division,  Urbana,  IL  61801,  (217) 
344-4318. 

FOR  SALE:  Apple  2  with  12K  memory, 
housed  in  an  attractive  custom  case  with 
regulated  power  supplies,  muffin  fan, 
full  ASCII  keyboard,  A-C  access,  plugs, 
D-C  Test  jacks,  and  full  documentation. 
Runs  great!  $900  firm.  Allan  Winn,  5807 
Topanga  #E101,  Woodland  Hills,  CA 
91367,  (213)  883-7146. 

FOR  SALE:  Paper  tape  reader.  B.R.S. 
Model  TRS-3,  100  cps.  Have  two.  Units 
have  device  electronics  for  easy  inter- 
facing to  your  controller.  One  unit  in 
good  condition.  The  other  requires  minor 
repairs  or  can  be  used  for  spare  parts. 
Both  units  with  documentation,  $250.00 
plus  shipping.  P.  May,  P.O.  Box  26113, 
Birmingham,  AL  35226. 


FOR  SALE:  E&L  Instruments  MMD-1 
8080a  based  computer,  assembled  and 
tested  $315;  CT-1024  terminal  with 
power  supply,  assembled  and  tested, 
plus  RS-232  serial  board,  parallel  board, 
screen  read  board  and  cursor  control 
board,  all  for  $135.  John  Chong,  1718 
Greenwich  St.,  San  Francisco,  CA  94123, 
(415)  771-5496  after  6  P.M. 

FOR  SALE:  Friden  Flexowriter  Program- 
matic (like  SPS)  8  level  paper  tape  reader 
and  punch  using  RCA  301  code.  15"  car- 
riage, Pica  upper  case  type.  Good  condi- 
tion with  schematic  and  instruction 
booklet,  $195  plus  shipping.  David  Cain, 
6724  S.  Willow  St.,  Englewood,  CO 
80110,  (303)  771-8420  after  6  P.M. 

FOR  SALE:  Processor  Tech  Sol-20  with 
Solos  PROM,  5K  BASIC,  3P+S  I/O 
module,  GPM-Sol  Module.  New  condi- 
tion with  all  documentation.  Built  and 
operating,  not  a  kit.  $1250.00  firm.  J.N. 
Thompson,  P.O.  Box  628,  Okanogan,  WA 
98840,  (509)  422-6579. 
WANTED:  Datapoint  2200  processor  ver- 
sion 2  for  reasonable  price,  used.  Send 
details  by  Air  Mail  to  Carl  DuBois,  Nasuli, 
Malaybalay,  Bukidnon  8201  Philippines. 

FOR  SALE:  Five  (5)  4K  S-100  static 
memory  boards.  Factory-assembled  and 
still  on  warranty,  one  never  out  of  box.  I 
am  switching  to  16K  boards.  $100  each. 
No  personal  checks  or  cash  please.  Al 
Marshall,  408  Oakwood,  Angola,  IN  46703. 

FOR  SALE:  Oscilloscope  Hewlett- 
Packard  type  170.  Triggered  sweep.  DC 
to  30  MHz  bandwidth  with  dual  trace 
plug-in.  Working,  in  good  condition. 


$275.  Delayed  sweep  plug-in  available. 
Units  are  manufactured  for  the  U.S. 
government.  Jim  Stilwell,  6614  N.  82nd 
PI.,  Scottsdale,  AZ  85253. 

FOR  SALE:  Minicomputer,  Digital  Equip- 
ment PDP8-L,  4K  x  12  memory,  teletype, 
I/O,  with  complete  original  documenta- 
tion, spare  parts  and  much  software, 
$500.00.  Hewlett  Packard  120A  oscillo- 
scope, excellent  condition  with  manual 
$100.00.  Viatron  cassette  drive  $15.00. 
Gary  Hansen,  P.O.  Box  1337,  Ft.  Davis, 
TX  79734,  (915)  426-3331. 

FOR  SALE:  Altair  8800,  16K  static,  2-4K 
sync.  (24K  total),  2  serial  ports,  ACT, 
Lear-Siegler  terminal  (ADM-3),  8K  BASIC. 
All  documentation.  $1750.  W.  Komen- 
dant,  1053  W.  Ogden,  Apt.  345,  Naper- 
ville,  IL  60540,  (312)  355-2940. 

FOR  SALE:  New  factory  assembled  Altair 
8800b  with  20K  static  RAM  (1  4K  brd.,  1 
16K  brd.),  88  ACR  cassette  interface, 
serial  interface,  ADM-3A  complete  cursor 
control  CRT,  Extended  BASIC  software 
and  all  manuals;  everything  for  only 
$2500  or  best  offer.  Will  consider  selling 
units  separately  for  best  offer.  Please 
contact  B.  Roberts,  505  E.  82  St.,  NY,  NY 
10028  or  call  (212)  734-5703. 


FIFO  FLEA  MARKET  ADS 
★  PERSONALS  FREE  ★ 

Maximum  10  lines  per  ad.  Submit 
Ads  to:  FIFO  Ads  —  INTERFACE 
AGE  Magazine,  P.O.  Box  1234, 
Cerritos,  CA  90701. 


CAST  YOUR  VOTE 

The  authors  of  this  issue  would  like  to  know  your  feelings  as  to  which  article  you  consider  the  best.  You  may  cast 
your  vote  on  only  one  article.  Select  the  best  article  and  circle  the  corresponding  number  on  the  reader  service  card. 

At  the  end  of  the  voting  period  all  votes  will  be  tallied,  the  highest  scoring  article  will  be  announced  and  the  author 
will  receive  a  $100  bonus. 

ARTICLES 

384  Personal  Account  Payroll  Program    by  Kevin  Redden 

385  Firmware  Model  Railroad  Controller    by  Gifford  Toole 

386  Job  Estimating  by  Random  Numbers    by  William  C.  Thompson  III 

387  Random  Number  Program  for  Security  Combinations    by  D.  E.  Mann 

388  Aquarium  Maintenance    by  Timothy  O'Shaughnessy 

389  Household  Finance  System  I  and  II    by  Francis  Ascolillo 

390  Injun  Poker    by  Kenneth  Kolbly 

391  Up  Your  Terminal    by  W.  Fred  Kennedy 

392  Piranha    by  Jeb  and  Elizabeth  Long 

393  Multivibrators    by  James  O.  Kendrick,  Jr. 

394  The  Pocket  Computer    by  David  Chapman 

395  The  Computer  As  A  Household  Appliance    by  Dian  Crayne 

396  Review  of  PROROM  Board    by  Chris  Terry 

397  Punch  &  Read  Intel  Formatted  Tape    by  G.  M.  Sanderson 

398  Make  the  Tarbell  Cassette  Interface  Operational    by  James  R.  Schmidt 

399  Byte  Spy    by  Paul  M.  Jessop 

400  SC/MP  Word  Game    by  Sou  Nam  Kim 

SEPTEMBER  WINNER:  General  Ledger  Package  by  Bud  Shamburger 
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There's  an  iCOM 
for  Everyone 
at  these 
Computer  Stores. . . 


ALABAMA 

Computerland 
Huntsville 
(205)  539-1200 


ARIZONA 

Byte  Shop  of  Arizona 
Tempe 

(602)  894-1129 


CALIFORNIA 

Byte  Shop 
Computer  Store 
San  Rafael 
(415)  457-9311 

Byte  Shop 
Fresno 

(209)  485-2417 

Byte  Shop  Computer 
Store  of  Diablo  Valley 
Walnut 

(415)  993-6252 

Computerland 
of  Hayward 
Hayward 
(415)  538-8080 

Computerland  of 
Saddleback  Valley 
Mission  Viejo 
(714)  770-0131 

Computerland 
of  San  Diego 
San  Diego 
(714)  560-9912 

Computerland  of 

SanTustin 

Tustin 

(714)  544-0542 

Computerland 
of  West  L.A. 
Inglewood 
(213)  776-8080 

The  Computer  Room 
San  Jose 
(408)  226-8384 

Byte  Shop 
Computer  Store 
Santa  Clara 
(408)  249-4221 

Byte  Shop 
Computer  Store 
Santa  Barbara 
(805)  966-2538 

Byte  Shop  III 
of  San  Jose 
San  Jose 
(408)  377-4685 

Byte  Shop 
of  Thousand  Oaks 
Thousand  Oaks 
(805)  497-9595 

Tech-Mart 
Tarzana 
(213)  344-0153 

Byte  Shop  of  Tarzana 

Tarzana 

(213)  343-3919 

Byte  Shop  of  Pasadena 

Pasadena 

(213)  684-3311 


Byte  Shop  of  Lawndale 

Lawndale 

(213)  371-2421 

Byte  Shop 
of  Westminster 
Westminster 
(714)  894-9131 

Orange  County 
Computer  Center 
Costa  Mesa 
(714)  646-0221 

The  Computer  Mart 

Orange 

(714)  633-1222 

Byte  Shop  of  San  Diego 
San  Diego 
(714)  565-8008 

Byte  Shop  of  Hayward 

Hayward 

(415)  537-2983 

Micro  Computer  Center 

Anaheim 

(714)  527-8080 

COLORADO 

Prime  Radix 
Denver 

(303)  573-5942 

Byte  Shop 

Boulder 

(303)  449-6233 

FLORIDA 

Byte  Shop  of  Miami 
Miami 

(305)  264-2983 

Byte  Shop 
of  Ft.  Lauderdale 
Ft.  Lauderdale 
(305)  561-2983 

HAWAII 

Capacity,  Inc. 
Maui 

(808)  575-2930 
ILLINOIS 

The  Itty  Bitty  Machine 
Company 
Evanston 
(312)  328-6800 

Bits  and  Bytes 
Computer  Store 
Posen 

(312)  389-7112 

Computerland 
of  Arlington  Heights 
Arlington  Heights 
(312)  255-6488 

Littipute  Computer  Mart 
Skokie 

(312)  674-1383 

The  Numbers  Racket 

Champaign 

(217)  352-5435 

Champaign  Computer 
Company 
Champaign 
(217)  359-5883 

INDIANA 

Byte  Shop 

The  Data  Group  Inc. 

Indianapolis 

(317)  842-2983 


KENTUCKY 

Cybertronics 
Louisville 
(502)  499-1551 

Computerland 
of  Louisville 
Louisville 
(502)  425-8308 

LOUISIANA 

Southern 
Electronics,  Inc. 
Shreveport 
(318)  222-8795 

Computer  Shoppe,  Inc. 

Metairie 

(504)  454-6600 

MARYLAND 

The  Computer 
Workshop,  Inc. 
Rockville 
(301)  468-0455 

Computerland 
of  Rockville 
Rockville 
(301)  948-7676 

MASSACHUSETTS 

Computer  Mart,  Inc. 

Waltham 

(617)  899-4540 

American  Used 
Computer  Corporation 
Boston 
(617)  261-1100 

MICHIGAN 

General  Computer 
Troy 

(313)  362-0022 

Computer  Mart 
Royal  Oak 
(313)  576-0900 

MINNESOTA 

Microprogramming,  Inc 

Burnsville 

(612)  894-3510 

Computer  Depot 
Minneapolis 
(612)  927-5601 

NORTH  CAROLINA 

Digital  Dynamics 
Corporation 
Charlotte 
(704)  374-1527 

NEW  HAMPSHIRE 

Computer  Mart  of 
New  Hampshire 
Nashua 

(603)  883-2386 

NEW  JERSEY 

Computer  Mart  of 
New  Jersey 
Iselin 

(201)  283-0600 

Computerland 
of  Morristown 
Morristown 
(201)  539-4077 


NEW  YORK 

Synchro  Sound 

Enterprises 

Hollis 

(212)  468-7067 

Computerland 
of  Tonawanda 
Tonawanda 
(716)  836-6511 

Computerland  of  Ithaca 
Ithaca 

(607)  277-4888 

Computer  Shoppe 
Middle  Island 
(516)  732-4446 

PENNSYLVANIA 

Byte  Shop  of 
Philadelphia 
Brynmawr 
(215)  525-7712 

Personal  Computer 

Corporation 

Frazer 

(215)  647-8463 

SOUTH  CAROLINA 

Carolina  Computers 

Columbia 

(803)  798-7524 

TEXAS 

Micro  Store  (0010) 

Arlington 

(817)461-6081 

Microstore 
Richardson 
(214)  231-1096 

Microtex,  Inc. 
Houston 
(713)  780-7477 

Electrotex 
Houston 
(713)  526-3456 

Computer  World 
Arlington 
(817)  469-1502 

Computer 
Terminal  Store 
El  Paso 
(915)  532-1777 

Computer  Shop 
San  Antonio 
(512)  828-0553 

The  KA  Computer  Store 
Dallas 

(214)  634-7870 

WISCONSIN 

Madison 
Computer  Store 
Madison 

(608)  255-5552 

CANADA 

Computer  Mart  Ltd 
Toronto,  Ontario 
(416)  484-9708 

Computer  Place 
Toronto,  Ontario 
(416)  598-0262 


miCROPGRIPHEROLS 

6741  Variel  Ave.,  Canoga  Park,  CA  91303  U.S.A.  •  (213)  348-1391  TWX  910-494-2788 

a  division  of  Pertec  Computer  Corporation 


ADVERTISER  INDEX 

Info 
Inquiry 

Number  Page 

MANUFACTURERS 

1  Alpha  Microsystems  10-11 

2  Alpha  Supply  Company  37 

4  Canada  Systems  60 

5  Central  Data  19 

6  CGRS  Microtech  110 

7  CMC-TEI  67 

8  Component  Sales,  Inc  45 

9  Computalker  Consultants  98 

10  Computer  Faire  62 

11  Comp-U-Time  102 

12  Cromemco  1 

13  Data  Dynamics  Technology  42-43 

14  The  Digital  Group  3 

15  Digital  Micro  Systems   78 

16  dilithium/Matrix  16,17 

17  Dynabyte  27 

18  E  &  L  Instruments,  Inc  9 

19  Electronic  Control  Technology  47 

20  Electronic  Systems  44 

21  Expandor,  Inc  109 

22  Extensys  Corporation  79 

23  Forethought  Products  107 

24  Franklin  Electric  Company   61 
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31  Lear-Siegler,  Inc  29 

32  MPI  98 

33  Meca  46 

34  Micro  Business '78  50 

35  Micro  Computer  Devices  103 

36  Microdesign   51 

37  Micromation   36 

38.39  Micro  Term,  Inc  22.122 

40  National  Software  Exchange  13 

41  Objective  Design  99 

Ohio  Scientific  Instruments   7 

42  OK  Machine  &  Tool  Corp  47 

43  Osborne  &  Associates  118 

44  PAiA  Electronics,  Inc  18 

45  Parasitic  Engineering  38-39 

46  Percom  69 

47  Peripheral  Vision  63 

48  PerSci  75 

PolyMorphic  Systems   97 

49  Processor  Technology   14-15 

50  Research  Computer  Systems  55 

51  ROM  Publications  172 

52  Sharp  &  Associates,  Inc  52 

Leland  Sheppard  25 

53  Software  Exchange  58 

54  Structured  Systems  Group   21 

55  SWTP  IFC 

56.57,58  Sybek  92,93 

59  System  Insights   94 

60  Technical  Design  Labs  BC 

7  TEI-CMC  67 

61  Terminal  Systems,  Inc  102 

62  Ultra-Violet  Products,  Inc  71 

63  Vandenberg  Data  Products  103 

Vista  Computer  Company  34-35 

64,65  Wameco  51,90 

66  BWWard  Enterprises  58 

67.68  Xybek  60.  109 

75  Sord   121 

COMPUTER  STORES 

69  Bits  N  Bytes.  Fullerton.CA  142 

70  Byte.  Inc  123 

71,72,73,74  Byte  Shop,  Tempe,  AZ .  .  .  .125, 127, 129.  145 

76  Byte  Shop.  Lawndale,  CA  144 

77  Byte  Shop,  Pasadena.CA  128 

78,79  Byte  Shop,  San  Francisco,  CA  124,  134 

80  Byte  Shop,  Tustin,  CA  120 

81  Byte  Shop.  Miami,  FL  142 

82  Byte  Shop,  OH  131 

83  Chicago  Computer  Store,  Inc  150 

84  Computer  Components  119 

85  Computer  Enterprises  146 

86  Computer  Mart,  Orange,  CA  126 

87  Computer  Playground   134 

88  Computer  Store,  Santa  Monica,  CA  147 

Ithaca  Audio   117 

89  Metronix  Computers,  Inc  144 

90  Neighborhood  Computer  Store  110 

Orange  County  Computer  Center  130 

91  Rondure  Company   115 

92  Sunny  Trading  Company  117 

93  Sunshine  Computer  Company   149 

94  Tech-Mart  135 

SURPLUS  STORES 

95  Advanced  Computer  Products   167 

96  Atwood  Enterprises  162 

97  Digi-Key  Corporation  158 

98  Jade  Computer  Products  171 

99  Quest  Electronics  161 

100  S.  D.  Sales  Company  163 

101  Sharp  &  Associates,  Inc  157 

•Manufacturer  requests  factory-direct  inquiry. 
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Name  

Title  


December  1977  Issue 
Void  after  March  31,  1978 
(Please  type  or  print) 


Company 
Address  _ 
City  


Phone  (A/C)_ 


□  Home 


State. 


_Country_ 


□  Business 
Zip  


ANSWER  THE  FOLLOWING  BY  CHECKING 
ONE  BOX  ONLY   PER  QUESTION. 

1.  I  Am  A 

A  □  Professional  (Medical.  Accounting.  Law,  Etc  ) 
B  □  Engineer  (Electronics.  Mechanical  Etc  ) 
C  □  Business  Person  (Retail.  Wholesale.  Etc.) 
D  □  Educator  (Professor.  Teacner.  Assistant.  Etc  ) 
E  □  Student 
F  DHobOyiSt 

G  □  Other  

2.  My  Status  I* 

A  □  Have  All  Computing  Equipment 
B.  □  Need  More  Per.ph«tats 
C  □  Have  CPU  Only 
D  □  Have  No  Equipment 
E  □  Other 

3.  I  Ns*d  This  Information  For 

A  □  Immediate  Purchase 

B  □  Purchase  30-60  Days 

C  □  Comparisons 

D  □  Literature  Library 

E  □  Other  

4.  My  IntcfMt  Emphasis  la 
A  □  Hardware 

B  □  Firmware 
C  □  Software 

D  □  Other   


5.  My  Application  It 

A  □  Hobby  Only 

B  □  Business  Only 

C  □  Hobby  &  Business 

D  □  instruction  Purposes 

E  □  Research 

F  □  Design  &  Development 

G  □  Other   


6.  My  Primary  Sourcs  Of  "Stats-of-ths-Art" 
Information  Corns*  From: 

A  □  Magazines 

B  □  Exhibits  &  Conventions 

C  □  Club  Meetings 

D  □  Direct  Mail  From  Manufactures 

E  □  Other   

7.  I  prefer  To  Buy 

A  □  Directly  From  Manufacturers 

B  □  Local  Computer  Retailer  (Store) 

C  □  Mail  Order 

D  □  Club  Group  Purchases 

E  □  Other   

8.  I  Look  To  INTERFACE  AGE  First  For 
A  □  New  Product  Information 

B  □  Software  information 

C  □  Tutorials 

D  □  Hardware  Articles 

E  □  Product  Advertising 

F  □  Remarks  


Please  send  information  on  items  circled  below. 


1  2  3  4  5  6 
26  27  28  29  30  31 
51  52  53  54  55  56 
76  77  78  79  80  81 
101  102  103  104  105  106 
126  127  128  129  130  131 
151  152  153  154  155  156 
176  177  178  179  180  181 
201  202  203  204  205  206 
226  227  228  229  230  23 1 
251  252  253  254  255  256 
276  277  278  279  280  281 
30 1  302  303  304  305  306 
326  327  328  329  330  331 
351  352  353  354  355  356 
376  377  378  379  380  381 


7  8  9 
32  33  34 
57  58  59 
82  83  84 
107  108  109 
132  133  134 
157  158  159 
182  183  184 
207  208  209 
232  233  234 
257  258  259 
282  283  284 
307  308  309 
332  333  334 
357  358  359 
382  383  384 


10  11  12 
35  36  37 
60  61  62 
85  86  87 
1 10  1 1 1  112 
135  136  137 
160  161  162 
185  186  187 
21021 1  212 
235  236  237 
260  261  262 
285  286  287 
31031 1  312 
335  336  337 
360  361  362 
385  386  387 


13  14 
38  39 
63  64 
88  89 
1 13  1 14 
138  139 
163  164 
188  189 
213214 
238  239 
263  264 
288  289 
313314 
338  339 
363  364 
388  389 


15  16 
40  41 
65  66 
90  91 
1 15  1 16 
140  141 
165  166 
190  191 
215216 
240  24 1 
265  266 
290  291 
315316 
340  34 1 
365  366 
390  391 


17  18 
42  43 
67  68 
92  93 
117  118 
142  143 
167  168 
192  193 
217218 
242  243 
267  268 
292  293 
317318 
342  343 
367  368 
392  393 


19  20 
44  45 
69  70 
94  95 
1 19  120 
144  145 
169  170 
194  195 
219220 
244  245 
269  270 
294  295 
319  320 
344  345 
369  370 
394  395 


21  22 
46  47 
71  72 
96  97 
121  122 
146  147 
171  172 
196  197 
221  222 
246  247 
271  272 
296  297 
321  322 
346  347 
371 372 
396  397 


23  24  25 
48  49  50 
73  74  75 
98  99  100 
123  124  125 
148  149  150 
173  174  175 
198  199  200 
223  224  225 
248  249  250 
273  274  275 
298  299  300 
323  324  325 
348  349  350 
373  374  375 
398  399  400 


Please  use  only  1  card  per  person.  Thanks! 
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Name  

Title  


December  1977  Issue 
Void  after  March  31,  !»! 
(Please  type  or  print) 


Company 
Address  _ 
City  


Phone  (A/C)_ 


State. 


 □  Home     □  Business 

-Country  Zip  


ANSWER  THE  FOLLOWING  BY  CHECKING 
ONE  BOX  ONLY   PER  QUESTION. 

1.  I  Am  A 

A.  □  Professional  (Medical.  Accounting.  Law.  Etc.) 
B  □  Engineer  (Electronics.  Mechanical  Etc.) 

C.  □  Business  Person  (Retail.  Wholesale.  Etc.) 

D  □  Educator  (Professor,  Teacher.  Assistant.  Etc.) 
E  □  Student 
F  □  Hobbyist 

G  □  Other  

2.  My  Status  Is 

A.  □  Have  All  Computing  Equipment 
B  □  Need  More  Peripherals 
C  □  Have  CPU  Only 

D.  □  Have  No  Equipment 
E  □  Other 

3.  I  Ne*d  This  Information  For 

A  □  immediate  Purchase 

B  □  Purchase  30-60  Days 

C  □  Comparisons 

D  □  Literature  Library 

E  □  Other  

4.  My  Interest  Emphasis  Is 
A  □  Hardware 

B  □  Firmware 
C.  □  Software 

D  □  Other  


5.  My  Application  Is 

A  □  Hobby  Only 

B  □  Business  Only 

C  □  Hobby  &  Business 

D  □  Instruction  Purposes 

E  □  Research 

F  □  Design  &  Development 

G  □  Other  


6.  My  Primary  Source  01  "Stste-ol-the- Art- 
Information  Comes  From: 

A  □  Magazines 

B  □  Exhibits  &  Conventions 

C  □  Club  Meetings 

D  □  Direct  Mail  From  Manufacturers. 

E  □  Other  

7.  I  prefer  To  Buy 

A  □  Directly  From  Manufacturers 

B  □  Local  Computer  Retailer  (Store) 

C  □  Mail  Order 

D  □  Club  Group  Purchases 

E  □  Other  

8.  I  Look  To  INTERFACE  AGE  First  For 
A  □  New  Product  information 

B  □  Software  Information 

C  □  Tutorials 

D  □  Hardware  Articles 

E  □  Product  Advervsing 

F  □  Remarks  


Please  send  information  on  items  circled  below. 


1  2 
26  27 
51  52 
76  77 
101  102 
126  127 
151  152 
176  177 
201  202 
226  227 
25 1  252 
276  277 
301  302 
326  327 
351  352 
376  377 


3  4 
28  29 
53  54 
78  79 
103  104 
128  129 
153  154 
178  179 
203  204 
228  229 
253  254 
278  279 
303  304 
328  329 
353  354 
378  379 


5  6 
30  31 
55  56 
80  81 
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130  131 
155  156 
180  181 
205  206 
230  23 1 
255  256 
280  281 
305  306 
330  331 
355  356 
380  381 


7  8 
32  33 
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132  133 
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332  333 
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15  16 
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94  95 
119  120 
144  145 
169  170 
194  195 
219  220 
244  245 
269  270 
294  295 
319  320 
344  345 
369  370 
394  395 


21  22 
46  47 
71  72 
96  97 
121  122 
146  147 
171  172 
196  197 
221  222 
246  247 
271  272 
296  297 
321  322 
346  347 
371  372 
396  397 


23  24  J 
48  49  I 
73  74  3 
98  99  1C 
123  124  12 
148  149  U 
173  174  11 
198  199  ? 
223  224  d 
248  249  2: 
273  274  T 
298  299  » 
323  324  3i 
348  349  32 
373  374  3- 
398  399  4( 


Please  use  only  1  card  per  person.  Thanks! 
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SUBSCRIPTION  APPLICATION  FORM 

PAYMENT  MUST  ACCOMPANY  FORM 

SUBSCRIPTION  FEE  per  year:  $14.00  U.S.,  $16.00  Canada/Mexico,  $24.00  Foreign. 

Must  be  in  U.S.  funds  drawn  on  a  U.S.  bank. 

Make  check  payable  to: 


HUICnraLE  Magazine 

P.O.  Box  1234,  Cerritos,  CA  90701 


Name  . 


Title 


Company 


Home  Address  . 

City  

Date  


State 


Country. 


Zip 


Signature . 


□  CHECK        □  MONEY  ORDER  Q 
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Rich  Man,  Poor  Man,  Merchant,  Physician, 

Teacher,  Lawyer,  Student,  Musician.... 


There's  jwilCOM  Floppy  Disk 
System  for  Everyone! 


More  Uses 

People  from  every  walk  of  life  are 
adding  iCOM®  Floppy  Disks  to  their 
microcomputers  for  such  diverse 
tasks  as  payroll,  inventory  control, 
mailing  lists,  game  playing,  record 
keeping,  parts  ordering  .  .  . 

We've  uncovered  some  innovative 
applications,  too:  The  sailboat  architect 
who  puts  equations  and  algorithms  on 
an  iCOM  disk  to  test  his  nautical 
theories;  the  student  who  has  auto- 
mated a  bowling  alley ;  the  iCOM 
dealer  who  designed  an  environmental 
control  system  for  a  university. 

More  Speed 

These  users  have  found  iCOM 
floppies  to  be  much  faster  and  more 
versatile  than  cassette  or  paper  tape. 
WithiCOM, 
programs  can 
be  loaded  in 
seconds;  files 
updated  in 
minutes; 
hundreds  of 
programs  can 
be  stored  on 
a  single  disk. 


More  Models 

iCOM  has  Frugal  Floppies™,  Dual 
Floppies,  Microfloppies™  (using  the 
new  5  Va  "  diskette),  and  other  new 
approaches  to  floppy  disk  systems. 
Each  is  hardware  and  software 
compatible  with  Altair™,  IMSAI,  Poly 
88,  Sol-20  and  other  microcomputers 
using  the  Altair  S-100  bus  format. 


More  Software 

Then  there's  iCOM's  famous 
software:  Powerful  field-proven 
FDOS-II  with  macro-assembler,  string- 
oriented  text  editor,  and  file  manager. 
Plus  easy-to-use  compatible  8K  Disk 
BASIC.  Each  with  super  features  such 
as :  named  variable  length  files,  auto- 
file  create,  open  and  close,  multiple 
merge  and  delete  .  .  .  and  more. 


More  Backup 

We've  been  building  floppies  for 
microcomputers  for  more  than  3  years. 
Long  before  the  rest.  Thousands  of 
systems  are  operating  perfectly  in  the 
field.  And  we're  part  of  Pertec 
Computer  Corporation,  one  of  the 
largest  manufacturers  of  peripherals, 
microsystems,  data  entry  products 
and  data  processing  systems.  We'll  be 
around  whenever  you  need  us. 

More  Dealers 

Maybe  not  in  quantity,  but  in  quality. 
We've  chosen  our  dealer  network 
carefully  to  assure  you  of  assistance 
every  step  of  the  way.  Our  prices  are 
right.  Our  delivery  is 
fast.  Our  dealers  are 
experienced  and 
knowledgeable. 


Must  Reading 

Our  free  booklet, 
"What  a  Floppy  Disk 
Can  Do  for  You" 
is  must  reading. 
Send  for  yours  today 
or  visit  your  dealer. 
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UP  AND  RUNNING 

TDL  EQUIPMENT  USED  BY  NEW  JERSEY  PUBLIC  TELEVISION 
TO  PROCESS  NEW  JERSEY  GUBERNATORIAL  PRIMARY  ELECTION  RETURNS 


John  Montagna,  computer  engineer  (above  left), 
lead  this  successful  network  team  in  generating 
election  results  speedily,  efficiently  and  reliably 
using  predominantly  TDL  hardware  and  soft- 
ware.   Montagna  created  three  programs  to  get 
the  job  done.    The  text  for  a  SWAPPER  pro- 
gram was  written  and  assembled  using  the  TDL 
TEXT  EDITOR  and  Z80  RELOCATING  MACRO 
ASSEMBLER.    The  SWAPPER  text  and  all 
debugging  was  run  through  TDL's  ZAPPLE 
MONITOR.    The  relocatable  object  code  was 
punched  onto  paper  tape.    A  MAIN  USERS 
program  updated  votes  and  controlled  air  dis- 
play.   An  ALTERNATE  USERS  program  got 
hard  copy  out  and  votes  in.   The  latter  two 
programs  were  written  in  BASIC.  Montagna 
modified  the  ZAPPLE  BASIC  to  permit  time- 
sharing between  the  two  USERS  programs. 


Four  screens  were  incorporated,  two  terminals 
entered  votes  as  they  came  in  and  were  used 
to  call  back  votes  to  check  accuracy.  Mon- 
tagna called  on  the  power  and  flexibility 
offered  by  TDL's  ZPU  board  and  three  Z-16 
Memory  boards. 

Montagna's  setup  worked  constantly  for  over 
four  hours  updating  and  displaying  state-wide 
and  county-wide  results  without  flaw. 

"I  chose  TDL  because  they  have  all  the  soft- 
ware to  support  their  hardware,  and  it's  good; 
it  has  the  flexibility  to  do  the  job." 

John  Montagna 

We  salute  John  Montagna  and  NEW  JERSEY 
PUBLIC  BROADCASTING  for  spearheading 
the  micro-computer  revolution. 


TDL's  XITAN  SYSTEMS  have  the  capacity  to  do 
similar  tasks  for  you.    Write  to  us  for  XITAN 
information  and  the  name  of  your  nearest  TDL 
dealer. 


TECHNICAL 
DESIGN 
LABS 


RESEARCH  PARK  BLDG.  H  1101  STATE  ROAD 
PRINCETON,  NEW  JERSEY  08540    (609)  921-0321 
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